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about fire losses: 


DELAYED DISCOVERY involved 340 of the 505 fires 


of $100,000 or over in 1957 


WATER SUPPLY DEFICIENCIES involved 195 of those 505 fires 


200 ESTABLISHMENTS — manufacturing and business — 
are destroyed each day by uncontrolled fires 


ONE THIRD OF ALL MONETARY LOSSES are from $250,000 


and over fires 


3 These and many other facts are listed in “Fire 
Insurance FACTS AND TRENDS”, 
Board of Fire Underwriters, July, 1958 


another fact... about “hot spot” hazards 


A very large share of all industrial fires 
are caused by “hot spot” hazards —those 
processes or areas most likely to start 
disruptive or disastrous fires. They are 
the inherently high-hazard operations, 
where fire can get going fast or can shut 
down production until damage has been 
repaired. Often this means indefinite 
delay, and very high loss — even when 
fire itself is confined. 
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AROUND THE CLOCK PROTECTION 
that minimizes fire loss and eliminates 
fire extinguishment damage entirely. 
These systems are especially suited to 
the list of hazards growing from today’s 
high speed, efficient, but frequently fire- 
prone processes. 


HOW WE CAN HELP YOU. An expert survey by CARDOX 
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The NFPA is a non-profit technical and educational organ- 
ization devoted to the reduction of loss of life and property 
by fire with a total membership of 17,000. The Quarterly 
is one of the publications regularly provided to members. 
Other membership publications include Fire News, Advance 


Reports to the Annual Meeting, a Year Book, and many leaflets, 


pamphlets and posters issued throughout the year on fire 


prevention and control. Six volumes of the National Fire 
Codes are available on an annual subscription basis, one 
volume free and others at reduced membership rates. For 
full details on av ailable material ask for the free “‘List of 
NFPA Publications. 
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NFPA annual dues are $15.00 for Associate Membership 


of which $6.00 is for subscription to this Journal. National 
and regional societies or associations may apply for an 
organization membership for which annual dues are $100; 
such a membership entitles four individuals to receive the 
periodical membership publications. 


Technical committees of the Association develop means 


to safeguard life and property through the publication of 
standards covering all phases of fire prevention and protec- 
tion. Your membership in the Association affords an 
opportunity to keep abreast of these developments and, by 
being a member, you help support this humanitarian ac- 
tivity. Popular educational literature on fire safety is 
constantly being produced by the NFPA for distribution 
through its members to the general public. 
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Oil Froth Fire at Signal Hill Refinery 


By Miles E. Woodworth 
NFPA Flammable Liquids Field Engineer 


A violent steam induced oil froth 
wave, which was ignited by one of 
many ignition sources in its path, cov- 
ered 27 of the 33 acres of the Hancock 
Oil Company refinery in Signal Hill, 
California, May 22, 1958. Thirteen of 
approximately 40 major tanks suffered 
extensive or total destruction. The 
froth wave issued from a viscous, resid- 
ual oil storage tank of 80,000-barrel 
capacity filled with about 50,000 bar- 
trels of the product. Two plant em- 
ployees were killed when caught in the 
wave of burning oil froth. Fighteen 
fire fighters suffered minor injuries. The 
loss by fire to the refinery and adjacent 
property and the smoke and soot dam- 
age to other property has been estimated 
at approximately $9,000,000. The cause 
of the steam explosion is being investi- 
gated; either water was pumped into the 
tank by mistake or a layer of water in 
the tank bottom was disturbed. 


Plant Layout 
This 20,000-barrel-per-day refinery 
had primary crude distillation proces- 
sing, secondary thermal and catalytic 
processing of residuals, treating and 
blending facilities and about 40 tanks 
for intermediate rundown and refined 
products storage. There were no crude 
oil storage tanks in the refinery. In 
addition, the area included shops, ad- 
ministrative facilities and a large park- 

ing lot for employees’ cars. 


<@x 


Photo No. 1. This view (looking east, see 
Figure page 88) probably was taken abvuut 
five minutes after the outbreak of the fire. 
The burning froth wave has just reached the 
500,000 cubic foot gas tanks at ‘A’ and as yet 
has not reached Spring Street (‘‘B’). The 
Grrow points to one edge of the first froth wave 
which did not ignite. 
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The refinery is located on ground with 
a 2.3 per cent slope from 90 foot eleva- 
tion at the south side (near the tank that 
frothed over) to 60 feet at the north 
boundary. The ground slope from west 
to east was from 0.5 to 1 per cent. The 
riveted tanks of 2,000- to 80,000-barrel 
Capacity were on the south and east 
sides (see Figure page 88). 


The initial tank involved (No. 65) 
was in the southwest corner of a group 
of six 80,000-barrel tanks, one 30,000- 
barrel tank, and nine smaller tanks. 
The diked areas, in general, were capa- 
ble of retaining 75 to 100 per cent of the 
capacity of the tank or tanks contained 
therein. The larger tanks were individ- 
ually diked. 


The straight-run unit fractionating 
tower supplied hot residual bottoms 
150-200 Saybolt seconds Furol at 122° 
F.) to the adjacent thermal catalytic 


cracking unit. A part of this stream 
was diverted to the uninsulated 80,000- 
barrel cone roof tank (No. 65) in order 
to maintain a temperature in the tank of 
about 300° F. The tank was located 
about 600 feet south of the fractionating 
tower. The temperature in the tank on 
the morning of the fire was 315° F. 
This tank served as a feed tank for the 
viscosity breaker and the thermal cata- 
lytic cracking units. Gas oils from 
other locations in the refinery also were 
pumped occasionally to tank No. 65 
after being heated. An overshot fill line 
to deliver product inside the tank ter- 
minated about four feet from the bottom 
of the tank. There were no steam coils 
in the tank. 


Origin and Development of Fire 


At about 1:54 P.M. on May 22nd a 
rumbling noise was heard issuing from 
tank No. 65 and steam was seen blow- 
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OIL FROTH FIRE AT SIGNAL HILL REFINERY 


Los Angeles Fire Department 


Photo No. 3. Drainage of oil and water was a major problem and the open drainage 


ditch in the refinery proved to be a source of fire exposure. 


was not used due to fire involvement. 


ing from the tank vents. About 30 sec- 
onds later violent frothing tore a section 
of the roof from the shell of the tank on 
the north half (refinery side). The froth 
expelled from the tank, filled the diked 
area and flowed over a considerable area 
without igniting. In a warehouse on 
adjacent property, about 300 feet to the 
west, this wave of froth was three-and- 
one-half feet deep. Following this first 
eruption, the tank remained quiet for a 
time although there was steam coming 
from the froth in the diked areas around 
tank No. 65 and an adjacent tank. 


About eight to ten minutes after the 
first frothing there was a tremendous 
second eruption of oil froth from the 
tank (see Figure page 88). 
oil froth was ignited by one of the many 
sources of ignition in its path. The 
burning froth swept through the refin- 
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Los Angeles Fire Departmen 


Photo No. 2. A post-fire view of some of 
the principal equipment damaged in the fire 
and mentioned in this report. 


This wave of 


The fire hydrant in the foreground 


ery to the north taking approximately 
five minutes to travel 2,000 feet. The 
burning froth was one and one-half to 
two feet deep as it entered a storm drain 
at a street intersection 2,000 feet from the 
tank of origin. Fire was observed issu- 
ing from manhole covers from this storm 
drain at a distance of 2,000 feet from the 
point of entry. 


The wave of burning oil froth swept 
through approximately 70 per cent of 
the processing and fractionation facility 
area. One man was caught in the wave 
of burning oil froth in the parking lot 
and another man at the opposite end of 
the refinery near the oil separator pump. 


Burning oil spread so rapidly —— 
the process area that reportedly no de- 
pressuring or emergency shutdown pro- 


cedures could be taken. Since there was 
some failure of pipe supports and piping 
due to the intense fire, it is presumed 
that depressuring of the units was ac- 
complished through broken piping. In 


the process areas subject to direct fire, 
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Details of Fire Effects 


Since this fire covered such a large 
area, it disclosed fire protection defi- 
ciencies which previously have been 
noted in fires involving individual proc- 
essing units in other flammable liquid 
plants. 


Unprotected steel supports for various 
vessels and unprotected pipe supports 
failed as could be anticipated, whereas, 
in the same fire areas, supports that were 
insulated or fireproofed remained com- 
paratively undamaged. Insulation that 
was iron wire tied seemed to withstand 
the fire well but metallic binder straps 


failed. 


rr 


Four 500,000 cubic feet horizontal gas 
storage tanks were on the adjacent 
downhill side of the refinery belonging 
to the City of Long Beach Gas Com- 
pany. These tanks were supported on 
unprotected steel columns which failed 
at one end of the tanks permitting the 
tanks to drop a short distance to the ; 
ground. Fortunately, these tanks were 
practically empty. 
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All welded steel piping with provi- 
sions for expansion withstood the fire 
effects. On the other hand, large 
screwed pipe couplings and screwed 
valves failed quite generally. 





Los Angeles Fire Department 
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Tene eS. Caw af the Reem cuits fast Electrical and instrument tubing was i 
horizontal gas holders showing how the un- € 


protected steel support collapsed under flame totally destroyed within the fire area. 
and heat exposure. aie ; 

The vulnerability of control rooms to 
piping, instruments and wiring were de- | ¢xposure fires has long been ignored in 
stroyed but major structures escaped refinery design. Even though wired 
serious damage. Severe fires were glass windows were used in the thermal 
created in the processing area from the catalytic cracking control house, the 
pipe line failures and depressuring of wired glass was not sufficient to protect 
units through these breaks the contents and the wired glass melted. 
The control house instruments were 
completely destroyed. 





Within two hours the fire was extin- 
guished or had burned all the fuel in all 
areas except for the fires in the tank The design and layout of the plant's 
farm section of the plant and a few spot fire main made it unusable for a time 
fires. It was 40 hours later before the during the fire. Brass fittings melted 
last tank fire burned out. In those areas out making the system inoperable until 
where only the oil froth supplied the they were replaced. Those hydrants 
fuel, the fire was controlled within 30 located in or near drainage ditches were 
minutes. not accessible during the initial fire. 
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Los Angeles Fire Department 


Photo No. 6. Typical failure of screwed pipe during fire exposure. 


The location of adequate curbs and 
drainage ditches is important. In this 


fire, curbs in some areas restricted the 
fire damage. 


Corrugated asbestos board, used as 


protection for the elevator on the ther- 
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Los Angeles Fire Department 


Photo No. 5. Typical damage to piping in 
the processing area. 


Los Angeles Fire Department 


mal catalytic cracking unit, was de- 
stroyed to a height of approximately 
30 feet. 


Tetraethyl Lead Plant 


The initial oil froth wave swept 
through the steel frame corrugated iron 
building containing the 5% foot di- 
ameter by 231% foot weigh tank of tetra- 


ethyl lead. This tank, 90 per cent full, 


Photo No. 7. Trapped oil in this valved-off line ruptured the pipe because of the internal 


pressure generated by the expanding liquid. 
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Los Angeles Fire Department 
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Photo No. 8. The large wired-glass windows of the thermal catalytic cracking unit's 
control house melted out, resulting in total destruction of the instruments in the building. 


was located in a conventional basin and 
was protected by a manually operated 
water spray system suspended from the 
steel building trusses. The building was 
located in a corner outside of two dikes 
and there was an extensive piping mani- 
fold adjacent to the building. The 
building was severely exposed not only 
from the burning froth wave but also 
from fires involving the adjacent tanks, 
spills in the dikes and severe fires around 
the damaged manifold. 


The tetraethyl lead mixture in the 
tank was composed of approximately 
45 per cent lower boiling point (180 
280° F.) liquids than the tetraethy] lead 


itself (boiling point: 380° F.). It would 
be necessary to boil off these lighter 
fractions before rapid decomposition of 
the lead could take place. This decom- 
position might have occurred if the 
tank had been nearly empty (instead of 


being 90 per cent full) and if the mixture 
had been heated to about 400° F. While 
there have been a few tetraethyl lead 
tanks exposed to fire, there has never 
been a case on record of an explosion 
resulting. The actual damage resulting 
in this instance was that a flexible 2-inch 
vent connector on the tank burned off 
and the top of the tank sagged about 
two or three inches instead of blaine as 
would be expected if the tank was under 
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Photo No. 9. Late in the fire Bunker C fuel 
oil is burning in Tank No. 35 in the foreground. 
The excellent fire stream at “A” is from a 
1,500-gallon-per-minute hydraulically oper- 
ated monitor which was mounted on an old 
fire truck of the Vernon Fire Department. 
Arrow “‘B” points to a tower protected by an 
automatic water spray system which even 
kept the paint from blistering on the unit. 
Arrow “‘C”’ is the location of an emergency 
dike and impounding basin to keep water and 
oil out of the storm drain at the street inter- 
section (“D"’). 
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Photo No. 10. Half of an approximate 
11,000-gallon amy! nitrate storage tank sky- 
rockets from an internal explosion. 


pressure. The manually operable water 
spray system was not actuated and was 
destroyed by the time it could be reached 
by fire fighters. Unfortunately, the ex- 
plosion potentialities of this tankage 
were exaggerated in the accounts of the 
fire resulting in unnecessary disturbance 


of the public. 


Tank Fires 


The tank farm area of the refinery was 
involved in fire at the outset since the 
burning oil froth overflowed into the 
diked areas. Primarily these were 
riveted tanks not equipped with fixed 
foam systems. The severe exposure fires 
precluded extinguishment and it is 
doubtful that even if fixed foam systems 
had been available they could have oper- 


ated effectively. Asaresult, those tanks 
involved in the original fire were de- 
stroyed. Several other tanks were suc- 
cessfully protected by water streams 
although wind velocity and direction 
and the limitations of hose stream reach 
placed some tanks beyond cooling water 
streams. 


Due to the amount of smoke and the 
large area involved, it has been diff- 
cult to determine all the details of the 
fire effects on the tanks. According to 
the best information available the fol- 
lowing are the reactions of the various 
tanks exposed to severe ground fire. 


One 4,000-barrel gasoline tank with 
only 100 barrels in it at the time of the 
fire exploded at the outset. 


Three small 11,000-gallon vertical 
tanks, not atmospheric (cone roofed), 
exploded or were overpressured approxi- 
mately 10 to 25 minutes after the initial 
fire. Two of these tanks contained amy] 
nitrate and one kerosene. The top half 
of one amyl] nitrate tank was projected 


high into the air (Photo No. 10) and 
landed about 300 feet away (Photo No. 
11). The top head of the other tank 
landed approximately 1,000 feet away. 
The kerosene tank remained in place and 
burned out. Amy] nitrate is an ignition 
suppressant additive to diesel oil and has 
a flash point of 118° F. and a boiling 
point tetany 305° F. Since 
these three tanks were equipped with 
only a two-inch vent, it is difficult to 
know if the tank failures were caused 
by overpressure, an internal vapor igni- 
tion explosion, or rapid thermal decom- 
position of the amy] nitrate. 


Approximately one hour after the 
start of the fire, a 10,000-barrel gasoline 
tank, containing 2,000 barrels, rup- 
tured violently due to internal pressure. 
The roof was blown off the shell of the 
tank. 


A diesel oil tank exploded the first 
evening and a tar tank may have had a 
minor explosion. 


Six gasoline tanks and one fuel oil 
tank burned out without any reactions 
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Los Angeles Fire Department 


Photo No. 11. 


The tank shown in Photo No. 10 landed about 300 feet from its original 


location. Note the tank roof construction and small vent. The remains of the two small 
amyl nitrate tanks and one kerosene tank are directly beyond this half of the tank which 


skyrocketed. 


as the shells folded inwardly as the 
liquid burned down. There were one or 
two ‘‘fire balls’’ shot into the air as the 


tanks’ shells first folded in and disturbed 
the liquid surface. 


Two Bunker C fuel oil tanks under- 
went mild froth-overs but the fire de- 
partments were alert to this and were 
not endangered. 


About 40 hours after the outbreak of 
the fire the last tank burned out. 


Fire Fighting 
Fire departments involved in fighting 
this fire included: Signal Hill, Long 
Beach, Los Angeles County, Vernon, 
the Long Beach Air Force Base, the 


U. S. Navy Terminal Island Base, and 
U. S. Navy Air Station, Los Alamitos. 
The response included 19 engine com- 
panies, two ladder trucks and five pieces 


of special apparatus. Hose used in- 
cluded 39,850 feet of 214-inch hose, 
8,250 feet of 114-inch hose and 500 feet 
of booster line hose. About 14,000,000 
gallons of water were consumed with a 
peak demand of 18,000 gallons per 
minute. In addition, 10,000 gallons of 
mechanical foam concentrate were em- 
ployed in the fire suppression attack. 


The original alarm was transmitted 
to the Signal Hill Fire Department at 
1:58 P.M. and they requested mutual 
aid at 2:05 P.M. Long Beach received 
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their first alarm at 2:04 P.M.; second 
alarm at 2:15 P.M.; and third alarm at 
2:30 P.M. Personnel from the adjacent 
Long Beach Air Force Base Fire Depart- 
ment responded immediately upon ob- 
serving the fire with three foam trucks 
and a pumper. 


The first Signal Hill Fire Department 
company was in the process of laying in 
their lines from the parking lot nearest 
tank No. 65 when the violent eruption 
of the tank took place. This company 
passed the second engine company 
which also was turning to get out of the 
obvious path of oil flow. 


Fire fighting efforts were concentrated 
on protecting the exposures on all sides, 
extinguishing the fires in the process 


Los Angeles Fire Department 


Photo No. 12. Typical damage to tanks 
supported by unprotected steel supports. 
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area, and confining the remaining fires 
to the tank areas. Cooling of some of 
the cone roof tanks and pressure tanks 
was necessary. An 8- to 15-mile-per- 
hour wind hampered fire fighting during 
each afternoon, although the winds did 
abate somewhat each night. Foam was 
used in diked areas where light flam- 
mable liquids had leaked from tanks 
and ignited in an attempt to reduce the 
heat exposure and to prevent re-ignition 
of the spills once extinguished. 


Burning gasoline floating on water 
from spray hose lines used to reduce the 
heat at the tetraethyl lead tank and ad- 
jacent manifold was a continual threat 
to fire fighters. Firemen worked under 
protective water curtains in a dangerous 
effort to shut off the valves and stop the 


and vessels in the process area which were 
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flow of liquid from the manifold. These 
valves were finally closed on the second 
day of the fire by firemen, under water 
spray protection, driving the valve 
stems down with sledge hammers. 


The fire departments were somewhat 
handicapped in their communications 
due to the large areas involved and since 
they were on different radio wave 
lengths. However, the fire departments 
in this area are extremely well trained 
and experienced in fighting oil fires. As 
aresult, very effective action was taken 
on all fire fronts with each department 
concentrating on certain sections. 


Emergency dikes were constructed on 
the downhill side of the property to 
control the water and burning oil flow 
from entering storm drains. 


The Vernon Fire Department made 
excellent use of their 1500-gallon-per- 
minute hydraulically operated monitor 
which was mounted on a truck. This 
large capacity monitor provided an ex- 
cellent stream and the mounting on a 


truck provided the desired mobility. 


Summary 


1. The use of an 80,000-barrel tank 
for the storage of hot oil feed stock is 
undesirable. 


2. The many lessons learned in other 
flammable liquid processing plant fires 
which were duplicated in this refinery 
fire are: 


a. Prpinc: The ability of all 
welded pipe to withstand fire exposures 
ecicakats when designed for expan- 
sion. The failure of cast iron fittings 
and valves, large screwed piping and 
connections, and melting of brass fit- 
tings can be expected during fire 
exposure, 


b. Drainace Ditcues: Open drain- 
age ditches must be considered as a 
severe fire exposure hazard due to the 
possibility of burning oil flowing in the 
ditch. Characteristically, large fires 
have imposed water runoff and disposal 
tates in the order of 10,000 to 20,000 
gallons per minute. 


c. Controt House: Control houses 
are susceptible to severe fire loss. Any 
facility of the importance and value of 
a control house located in areas of 
potential fire exposure should incorpo- 
rate the maximum protection commen- 
surate with the importance of those 
facilities. They should not face toward 
processing areas and should be built of 
reinforced concrete. 


d. Cursincs: Curbings around cer- 
tain process areas not only may keep 
burning liquid out of an area but also 
may confine small spills to the curbed 
area. 


e. EmerGency Vents: All flam- 
mable liquid storage tanks should be 
equipped with properly sized emergency 
vents except weak seamed cone roofed 
tanks. The weak seamed cone roof 
serves as an emergency vent. 


f. Dikep Area Drains: Due to 
the high water rates frequently used for 
cooling exposed tanks, adequate drains 
with proper valving would provide fire 
fighters with a means of draining water 
and not oil from the diked area. Such 
drains have proven most effective in 
preventing spread of burning oil on the 
surface of the water as well as enabling 
firemen to extinguish small spill fires 
safely. 


g. Structurat Steex: Fireproof- 
ing of structural steel members or auto- 
matic fixed water spray protection have 
proven to be effective protection. All 
unprotected steel supports can be ex- 
pected to fail shortly after being ex- 
posed to fire. 


h. Communication: In large area 
fires radio communication is necessary. 
Mutual aid involving fire departments 
on different wave lengths haalicape the 
control operations. 


i. Foam AppwicaTIon: If it is de- 
sired to extinguish a fire in a diked 
area, the foam application rates called 
for in the Standards for Foam Extin- 
guishing Systems (NFPA No. 11) 
should be followed. 
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Photo No. 13. 


Fire fighters from seven departments saw long duty hours at this fire. 


About 14,000,000 gallons of water were consumed in efforts to extinguish the flames and 


cool exposed flammable liquid tanks. 


Here a group from the Long Beach Fire Department 


are using a portable turret fed by three 2'/ inch lines. 


3. Engineering design should pre- 
clude as far as practicable the accidental 
mixing of hot oil and water. 


4. Violent frothing by mixing hot 
oil and water is a_ well-recognized 
hazard with a well-proven fire and ex- 
plosion record. However, this is the 
largest froth wave from this cause 
known to the NFPA. The quantity of 
oil involved was exceptionally large. 


5. Approximately 50 per cent of the 
$9,000,000 loss was from smoke and 
fire damage to property outside the re- 
finery. However, this loss figure does 


not include the loss from business in- 
terruption nor the many indirect losses 
due to lack of production. 
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Supervision of Teen-Age Rocketeers 
By Capt. Carroll E. Shaw 


Deputy State Fire Marshal, Connecticut State Police 


A national news service released a 
syndicated feature article to newspapers 
throughout the country in which it was 
stated that: 


“Recognized safety authorities have 
been pressured into making hasty state- 
ments before they have had opportunity 
to study enough of the real hazards of 
rocketry to be able to formulate helpful 
plans. Self-appointed safety experts 
have rushed into print with ominous 
warnings and demands for negative leg- 
islation without offering any solid, con- 
structive suggestions.” 


In substance, this statement is an im- 
plication that the National Fire Pro- 
tection Association, the National Safety 


Council, officials of the American 
Rocket Society, and conscientious pub- 
lic safety officers all over the country 
‘went off half-cocked’’ in releasing 
statements of policy concerning the 
amateur rocketry problem. To this 
criticism, I say — ‘‘Nuts!”’ 


I am not an engineer, a scientist, a 
metallurgist, a physicist, a chemist or 
an educator. I know nothing about 
aerodynamics, missile propellants, jet 
propulsion or the construction or firing 
of rockets. I am just one of the many 


Based on an address by the author before the 31st 
Annual Meeting of the Fire Marshals’ Section held 
in conjunction with the 62nd NFPA Annual Meet- 
ing in Chicago, Illinois, May 19-23, 1958. 


Serious efforts to build rockets are illustrated by these four boys from the Eastern High 


School in Middletown, Kentucky. 


“AEC” here stands for ‘“‘Amateur Experimenters Club”’ 


and CAP for “Currus Aetheris Project’’ meaning “Chariot of the Upper Air.” 
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law enforcement officers of this nation 
charged by law with the responsibility 
for preserving public safety. I want to 
Say unequivocally no criticism of the 
safe and sane NFPA policies that permit 
amateur rockets to be fired only under 
close, careful and competent supervision 
will have any influence on my convic- 
tion that the NFPA’s policy is the cor- 
rect one. 


Here is another quote from the same 
criticism which was titled “‘Young 
Scientists Being Forced Underground by 
Safety Experts." 


‘America faces the danger of seeing 
a large segment of its young science en- 
thusiasts forced underground into secret 
societies, running from the police, hid- 
ing from their own parents, and not dar- 
ing to divulge their activities to respon- 
sible adults who could guide them and 
perhaps even save their lives. This is 
the fear of responsible educators, scien- 
tists. 


It is amazing that any person, group 
or agency could take the position that 
we must just get used to the fact that 
our children’s fingers, hands, arms and 
legs are going to be blown off with 
deadly regularity, that even at play 
they are going to be blinded and their 
very lives threatened when the home- 
made ‘‘Explorers’’ blast off from back- 
yard launching platforms. 


It is truly shocking to contemplate 
how serious the problem will become 
when we review the results of a recent 
NFPA survey on the subject published 
in the NFPA Fire News in May, 1958. 
That survey showed that four persons 
had cied (three boys, aged 14, 15 and 
17, plus a science teacher) and during a 
six week period (March 1 to April 15, 
1958) 84 children were maimed or 
wounded, most of them in the 13- to 
16-year- -old group. One four-year-old 
child walked out the front door of her 
home only to be struck by a rocket fired 
by neighborhood boys. Her side was 
punctured. An cight-year-old boy play- 
ing ball in the public playground was 
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blasted when teen-agers used the spot 
as a launching site. The child’s skull 
was fractured by shrapnel. In the short 
period covered by the survey one eye, 
four hands and 33 fingers were lost; 
17 fingers were partially lost and 12 
hands mangled; in seven cases there was 
a loss of sight; five faces were disfigured, 
and two bodies pierced by. the rockets, 
There were more than 100 minor 
injuries. 


Few Scientifically Motivated 


We cannot stand idly by and see our 
children maimed and killed just because 
of criticism from some sources that by 
controlling this problem we are reach- 
ing into the field of science to harass 
and obstruct. Actually, after making a 
study of the problem in Connecticut, we 
found that less than one-fifth of the 
teen-agers involved had any sincere in- 
terest in the scientific phases of rocketry. 
To the other four-fifths the firing of 
rockets was only a fascinating pastime 
having the same age-old appeal as the 
firing of sky rockets and firecrackers 


The term ‘‘amateur rocketry’’ can 
thus be very misleading. An ‘‘amateur 
rocket’’ can mean anything from a large 
model of the “‘Atlas’’ or ‘‘Explorer’’ to 
a ‘‘do-it-yourself’’ plaything that sells 
for $5.00. It is very important that 
when we discuss ‘“‘amateur rocketry”’ 
we realize that the hazards vary tre- 
mendously between the different types of 
devices. For instance, there is on the 
market a relatively harmless rocket de- 
vice powered by plain bicarbonate of 
soda and citric acid. Our laboratory, 
after an analysis of the so-called pro- 
pellant, commented that the mixture 
was so safe that even if a child should 
drink the stuff he would be getting no 
more than a poor quality imitation 
lemonade. Even though the propellant 
in this rocket is safe, the projectile 
powered by it could injure someone.’ 


*On April 13, 1958 an 11-year-old boy was struck 
by a sister rocket of the one described. His left 
eye was pierced and permanently blinded. 
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There are, however, other ‘‘do-it- 
yourself’’ kits that could be extremely 
dangerous. What contribution is made 
to what by the assembling of a rocket 
advertised to go as high as a thousand 
feet? The propellant, which is inserted 
into the tail of the device is in a sealed 
pressed paperboard carton and a labora- 
tory analysis shows that it contains 
essentially the same components gen- 
erally found in gun powder. 


One Case History 


I would like to give you the back- 
ground of our experiences in Connecti- 
cut in connection with one of the most 
publicized amateur rocket firings. 


In November 1957, it came to the 
attention of our office that a civic club 
was ;giving its support to four young 
rocketeers in Wallingford in connection 
with the construction of a rocket and 
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The rocket component parts illustrated on 
Page 99. Kentucky Fire Marshal Humkey 
stopped unsupervised firing of this homemade 
device. 


was arranging for the firing of the device 
at a rifle range in central Connecticut. 


We called together a panel of leaders 
in the fields of science, chemistry, en- 
gineering, education and insurance, to- 
gether with representatives from the 
Army, Navy, Air National Guard, and 
the police and fire services. Among the 
group were Dr. Andrew Patterson, head 
of the Chemistry Department, Yale 
University, and Dr. Charles Waring, 
head of the Chemistry Department at 
the University of Connecticut. It took 
only a few minutes to convince the 
panel that the boys were lacking in even 
a basic knowledge of the fundamentals 
of rocket design or construction and the 
boys were quick to admit it. 


To the question of one of the panel 
members, “‘Have you consulted your 
science teachers about this rocket?’’ the 
answer was,°’We have asked for tech- 
nical advice but haven't been able to 
get much — one teacher just looked at 
us sort of blankly.”’ 


To another question, ‘““‘What if a 
static discharge were to set off the fuel 
while you were loading it?’’ the answer 
was, ‘After what I learned here today, 
I guess we would be pretty well splat- 
tered around.”’ 


For the protection of the boys and the 
public generally we called off the 
scheduled launching and there was the 
expected criticism. 


Early the following month public 
relations men of the Navy arranged to 
have two of their engineers look the 
rocket over. The boys were asked a few 
routine questions and were told that 
the Navy would give them a chance to 
fire their rocket at Chincoteague, Vir- 
ginia. A few days later they were flown 
by Navy plane to the Base, took a boat 
from there and went out to an island in 
the ocean. (The Navy was certainly 
not taking any chances!) The launch- 
ing device was set up, but the launch- 
ing, after six trials, was not successful 

- which our panel had predicted sev- 
eral weeks before. 
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The first time there wasn’t enough 
voltage. The second time there was 
failure of the ignition system. The 
third time they used a Navy “‘squib’’ to 
help them out, without any luck. The 
fourth and fifth times the fuel ignited 
but the zinc became molten, and had to 
be scraped out, and at the sixth attempt 
the fuel chamber blew. 


The boys went back to Wallingford 
and ‘‘starting from scratch’’ are now 
working on five new rockets. The 


Naval Reserve Training Station has 


given them the use of the machine shop 
a couple of nights a week, and the proj- 
ect is coming along quite satisfacto- 
rily. The boys feel their mistake was 
that they were mixing the zinc and sul- 
phur, which a magazine article told 
them to mix 3 to 1, by volume instead 


of by weight. They feel confident that 
when they are ready, the Navy will 
cooperate with them in permitting them 
the use of an area for firing in Dover, 
New Jersey. 


What to Do? 


All of us involved in this problem 
speak too generally. We say that the 
construction and firing of an amateur 
rocket should be done only under com- 
petent supervision, and in designated 
safe places. This is so vague as to be 
meaningless to a lot of people. The 
question is where do the teen-age 
rocketeers go from here? Any —— 
to be effective must be spelled out in 
detail. A prominent industrialist in 
Connecticut, who has a sincere interest 
in the problem, has cooperated with the 
State Fire Marshal in setting up a 13 
point program through, not around, the 
established agencies of government. 
This program 1s as follows: 


1. All rocket construction to be 
guided by competent authorities pres- 
ently in the missile propellant field. 
In almost every state there are industries 
and universities actively engaged in 
some phase of the missile program. Of 
course, care must be taken to guard the 
personal interest of any adviser to an 
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amateur rocket group. Shouldj the 
young people fire a missile which causes 
injury or damage, there remains the 
possibility that the advisers might be 
held civilly and criminally liable. 


2. Appeal to all interested boys and 
girls through the medium of news- 
papers, TV and radio, to drop their in- 
dividual projects, stop all rocket con- 
struction, and join with other interested 
groups in establishing a safe code of 
procedure. Set up an organization 
meeting date at which time the group 


arranges regular meeting dates, elects 
officers, etc. It will take only about 
three meetings to separate the scien- 
tists from the firecracker boys. 


3. Establish a method of good re- 
search and development principles and 


procedures, 


4. Since most young people have an 
interest in two different types of pro- 
pellants, the group honk be divided 
into those wishing to work on solid 


fuels and those on liquid fuels. 


5. The goal in each case should be 
to devise a missile which would reach 
an altitude of no more than 1,000 to 
1,500 feet. 


6. Under no circumstances should 
work be allowed to start on the con- 
struction of a rocket until drawings are 
prepared for submission to persons asso- 
ciated with specific phases of missile 
construction. 


7. Drawings should be submitted to 
an aerodynamic engineer, a structural 
engineer, a metallurgist and a methods 
engineer to assure that the rocket is 
soundly constructed and safe to fire. 


8. Have any electronic components 
carefully checked by a qualified elec- 
tronics engineer. 


9. Submit the over-all design to the 
Chief Engineer of a guided missile con- 
cern who would comment not only on 
the safety of the construction but also 
the ability of the missile to perform 
within the trajectory plotted. 








he 
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The “Chariot of the Upper Air’’ (Currus Aetheris) has (left to right) a nose cone, instru- 
ment section, reducer, asbestos disc, safety plug, second stage combustion chamber, fins, 
second stage nozzle, another reducer, asbestos disc and safety plug and then the first stage 
combustion chamber, tail fins and the first stage nozzle. 


10. The group should not be allowed 
to proceed with the construction or 
fabrication of any part of the proposed 
rocket or missile until the entire set of 
plans has been subjected to the fore- 
going criticisms, and the recommended 
corrections made. 


11. Construction should not be un- 
dertaken until the over-all plan, design 
and specifications have been adjudged 
to be safe and then the construction 
should be under competent supervision. 


12. Actual firing should not be per- 
mitted until the rocket has been given 
a ground static test. 


13. Firing of rockets should be con- 
ducted only in accordance with applica- 
ble provisions of law (federal, state and 
local) and under no _ circumstances 
without the knowledge and consent of 
local public safety officials. As the 
military services have taken the lead in 
providing areas in which the actual firing 
may be undertaken, application for per- 
mission to use these facilities should be 
made to the proper military authorities. 





Geodesic Aluminum Domes 


David Warren, Fire Protection Engineer 


Kaiser Aluminum and Chemical Corporation 


Member, Society of Fire Protection Engineers 


Fire protection engineering stimulates 
the imagination because new challenges 
constantly arise. A new structural fire 
problem arose with the construction of 


the first all-aluminum, dome-shaped 
building erected in January 1957 in 
Honolulu by Henry Kaiser. Based on 


the principles of geodesic design, pat- 
ented by R. Buckminster Fuller, this 
Hawaiian dome has now been copied 
five times in the U. S. by Kaiser Alu- 
minum. In addition, recently other 
geodesic structures have been erected 
and many more are planned. A steel 
geodesic dome has been constructed for 
industrial purposes at Baton Rouge, 
Louisiana covering 115,000 square feet, 


*This article by Mr. Warren is personal evalua- 
i 

tion of the problem and recognizes that firm rec- 

ommendations depend on fire tests 


with a diameter of 384 feet. The first 
Kaiser dome has a diameter of 175 feet 
and covers 16,500 square feet. 


The Kaiser dome is basically a spheri- 
cal shell formed of many aluminum 
panels bolted together. Each panel con- 
sists of a piece of sheet aluminum cut 
into a diamond shape about 8 to 12 feet 
long and slightly bent so two opposite 

corners can be joined by an aluminum 
strut. The ae rests on a number of 
concrete piers positioned in a circle so 
the effect is rather like half an eggshell 
sitting on the ground. In some applica- 
tions, however, the dome has been set 
on top of a conventional wall. 


The fire protection aspects of the geo- 
desic aluminum dome are as unique an 
intriguing as the structure itself. How 
can we compare this to familiar types 
of construction when it is different in 
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so many ways? It would appear that 
basically there are three complicating 
factors. 


How the Dome Differs 

First is its shape. There is no dis- 
tinct wall or roof. The entire building 
may be described as all wall or all roof, 
depending on how you want to look at 
it. Actually, neither of these conven- 
tional concepts is valid. The concept 
of a space enclosure is valid, for what- 
ever worth that is, but at any rate it is 
necessary to eliminate basing fire pro- 


tection requirements on the wall-roof 


concept. 


The second complicating factor is the 
distribution of Most struc- 
tures have definite load-bearing mem- 
bers — either a structural frame of 
wood, steel, or concrete, or a bearing 
wall of masonry or reinforced concrete. 
Failure of a load-bearing member from 
hre exposure in a conventional building 
will result in structural collapse. In 
the dome, however, the entire surface 
is load-bearing. Stresses are distributed 
throughout the skin and, due to its 
light weight, they are very small 


stresses. 


Fire exposure to a part of the dome 


could result in local failure but this 
should not affect the integrity of the 


Structure as a whole Just how much 
of the shell would have to be destroyed 
before the loss could be considered total 
is problematical, but it seems likely 
that all parts of the dome not directly 
affected by the fire would remain in 
place and undamaged. Repairs would 
consist only of replacing the damaged 
panels and struts. 


The third factor complicating an anal- 
ysis of how to protect the dome from 
fire is the fact that (with the exception 
of c: ilking material) it is made entirely 
of aluminum. Although the behavior 
of aluminum at various temperatures is 
well known, its behavior under fire 
conditions and when protected by vari- 
Ous fire-resistive Coatings is not so well 
unde ae The first Kaiser dome con- 
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Kaiser Aluminum Phot 


Workers adjust rigging used to lift shell 
during erection of dome. 


structed was not protected by either fire 
retardant assemblies or by automatic 
sprinklers, but in order to meet some 
code requirements, future larger domes, 
may have to be protected. 


Steel vs. Aluminum 

Since the characteristics of steel are 
commonly known, it might be helpful 
to compare the known facts about the 
behavior of the two metals under fire 
conditions. Before doing this, it should 
be mentioned that there are many dif- 
ferent alloys of each metal with widely 
varying properties. This comparison 
will be confined to structural steel and 
the most common structural aluminum 
alloy, 6061 T6, the main alloying in- 
redients of which are magnesium and 
silicon. 

The NFPA Handbook of Fire Protec- 
tion “Eleventh Edition) states about 
aluminum: 


‘The danger associated with unpro- 
tected (aluminum) structural members 
is present in a greater degree than with 
steel. The 
specified for steel will not necessarily be 
adequate for aluminum 

‘‘Aluminum sheets, either flat or cor- 
rugated, ar J 


same thickness of fireproofing 


e used for siding and roofing 
of buildings in much the same way as is 
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corrugated iron. While aluminum has 
a lower melting temperature than iron, 
this should not necessarily bar its use. 
Because aluminum reflects more radiant 
energy than iron, it will offer greater 
resistance to fire spread than corrugated 
iron, provided the aluminum is not 
heated to the melting point. In the case 
of both metals, however, the fire resist- 
ance offered is extremely limited . . . 
“Aluminum roofing laid direct on 
structural supports without a roof deck 
may be expected to melt through and 
vent a fire beneath it, thus permitting 
firemen to enter the building with hose 
streams or direct water on the fire 
through the melted roof. . . . 


” 


After an unprotected steel structure is 
subjected to a serious, prolonged fire, 
the steelwork is invariably sagging, 
twisted, or deformed. The stress at 
which this design failure or damage oc- 
curs is, for steel, its yield point. Alu- 
minum has no wti-duleen! yield point 


QUARTERLY OF THE NFPA — OCTOBER 1958 


but deforms gradually to its ultimate 
strength. 


The difference between the behavior 
of steel and aluminum can be theoreti- 
cally illustrated by taking unprotected 
beams with no initial stress, rigidly 
anchoring them so they cannot expand 
and see what might happen in a fire. 


The thermal coefficient of expansion 
for steel is 0.7 times 10-5 inches per 
inch per degree Fahrenheit so for every 
100°F. a strain is induced corresponding 
to 0.0007 inches per inch. If no expan- 
sion can occur this brings the steel beam 
just beyond its design strength of 20,000 
pounds per square inch. Add another 
100°F. and we pass the yield point. 
The beam is ruined. If the beam is 
aluminum, at 100°F. it is just below the 
design stress. At 200°F. it is beyond the 
design stress but no plastic flow has 
occurred and the beam is still within 
the elastic limit. 





Camera Hawati-Kaiser Aluminum Photo 


The geodesic aluminum dome consists of panels of sheet aluminum cut in a diamond 
shape about 8 to 12 feet long and slightly bent so two opposite corners can be joined by an 


aluminum strut. 
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This, of course, is a highly theoretical 
situation. There is always some room 
for expansion so stresses do not build up 
that deat with rises in temperature. It 
does illustrate, however, that constraint 
of a member is a factor along with the 
thermal strength of the material. 


Another important factor in fire sus- 
ceptibility is heat conductivity. The 
heat conductivity for aluminum is five 
times that for steel, which means that 
when a part of the metal is heated by 
fire it will take much longer to heat 
aluminum to its limiting temperature 
than it does steel. This can be illus- 
trated by electric welding experience. 
It requires six times the electric energy 
to heat aluminum to 1,292°F. than to 
heat similar steel parts to 2,912°F. 
using conventional welding procedures. 


Specific heat is also a factor. This is 
the amount of heat in British thermal 
units required to raise one pound of 
metal one degree Fahrenheit. The 
value for aluminum is 0.215 while that 
for steel is 0.12. Thus, a pound of 
aluminum will absorb about twice the 
heat for a given temperature rise than 
will a pound of steel. Of course one 
pound of steel would carry more load 
than one pound of aluminum, so this 
fact must also be considered. 


Heat Transmission in a Fire 


In a fire, heat is transmitted by con- 
duction, convection and radiation. The 
two most important methods of fire 
spread are convection and radiation. In 
the latter respect, aluminum has 10 to 
15 times as much reflectivity to radiant 
energy as does steel. 


Unfortunately, the high reflectivity 
of aluminum is a coin with two sides. 
Aluminum, conversely, is a poor radia- 
tor of heat so that heat which has 
already been absorbed will not be radi- 
ated away as fast, for instance, as from 
a steel surface of the same area. This 
characteristic helps to explain the rea- 
son for rapid melting of aluminum struc- 
tures in severe fire exposures. 


These qualities of steel and aluminum 
are all pertinent to a considerationjof 
their behavior in fire, and for each 
characteristic aluminum behaves in a 
different manner than steel. Therefore, 
any comparison of the fire behavior of 
either metal should be done only after 
thorough consideration of all factors. 
Since in some ways one metal is superior 
and in other ways inferior to the other, 
it is often difficult to predict the ulti- 
mate behavior. More experience and 
fire tests are necessary to establish accu- 
rate comparisons. Until such experience 
and fire tests are available, it is possible 
only to estimate the fire performance 
of the aluminum dome, using what the- 
oretical information is now available. 


Use of Aluminum in Structures 


The English are considerably ahead 
of us in the use of aluminum in struc- 
tures. They have used protected struc- 
tural shapes for some time. At present, 
they treat aluminum the same as steel 
with the same ‘‘fireproofing’’ tech- 
niques. However, there is no doubt 
that as more experience is gained modi- 
fications in ‘‘fireproofing’’ methods will 
come into use; new techniques might be 
developed which would be more suit- 
able for aluminum structures, one pos- 
sibility being the use of air space next 
to the metal to utilize aluminum’s high 
resistance to radiant heat more fully. 


For the dome structure, a fire-resistant 
assembly installed in a manner similar 
to a hung ceiling in a conventional 
structure would appear to be one ap- 
proach for interior protection of the 
aluminum shell. It might be main- 
tained that no such protection is neces- 
sary. Tosupport this latter contention, 
it can be argued that a fire would melt 
out the aluminum panels directly above 
the fire source giving, in effect, an auto- 
matic heat vent. The fire could then be 
attacked and extinguished without the 
danger of structural collapse which is a 
major fire fighting problem. 


Automatic sprinklers, of course, rep- 
resent another valid approach for the 
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Kaiser Aluminum Photo 


During erection of the first dome in Hawaii. 


and covers 16,500 square feet. 


protection of geodesic dome structures 
as they do for any structure. With mod- 
ern sprinkler installation methods, tech- 
niques of application can undoubtedly 
be developed to make such protection 
feasible both from the economic and 
mechanical viewpoints. 


Building Code Problems 


Building codes generally limit the 


area of a noncombustible building 
while fire-resistive buildings have much 
greater allowable areas. The basic rea- 
son is that a fully fire-resistive building 
will not collapse and will largely pre- 
vent Sioneten to neighboring build- 
ings. While an unprotected aluminum 
geodesic dome will not prevent fire- 
spread appreciably better than a con- 
ventional metal building, it does have 
at least some theoretical advantages 
since the automatic venting feature of 
the dome (assuming severe fire expo- 
sure) and its circular shape would allow 
quicker access by the fire department. 


The structure has a diameter of 175 feet 


The practical problem now at hand 
with the construction of these geodesic 
domes is conforming to local building 
codes. This is a very real problem both 
to the designer and to the official 
charged with interpreting the code. 
One widely used code is the Uniform 
Building Code which classifies buildings 
according to the fire resistance of the 
various building components such as 
the structural frame, exterior bearing 
walls, interior bearing walls, exterior 
non-bearing walls, partitions, floor, 
roof, etc. Trying to make a geodesic 
dome fit into any category of this code 
is like trying to fit a square peg into a 
board full of round holes. The only 
reasonable answer now, until codes 
have been revised to provide for geo- 
desic aluminum domes based on results 
of fire tests or actual fire experience, 1s 
for each installation to be considered on 
its own merit, with fire protection re- 
quirements tailored to fit the situation. 
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Explosion Protection Operating Experience 
By George J. Grabowski 


Product Manager, Fenwal, Inc. 


At the 1951 NFPA Annual Meeting, 
W. R. Glendinning of the Royal Aero- 
nautical Establishment of Farnborough, 
England, brought to the attention of 
the United States fire protection indus- 
try his and Mr. MacLennan’s discovery 
of the explosion suppression tech- 
nique.* This was to be used to elimi- 
nate the explosion damage that occurs 
when an incendiary projectile strikes an 
aircraft fuel tank. Briefly, this system 
operated by detecting the explosion very 
early in its pressure growth through the 
use of a rate-of-rise pressure detector 
and then extinguishing the explosion 
flame before the pressure had risen to 
dangerous values. Figure 1 illustrates 
the sequence in suppressing an explosion 
in a typical 1000-gallon tank. 


Since then, this technique has been 
developed into a practical form of a pas- 
sive defense system for aircraft and, 
based upon these same concepts, there is 
now available similar equipment to pro- 
tect industrial explosion risks. Since 
dust explosions are considered the most 
prevalent, they were studied first. 


It was exceedingly helpful that the 
NFPA had performed an excellent sur- 
vey on dust explosions and has recently 
published this survey in a book entitled 
“Report on Dust Explosions.’’+ Fig- 
ures 2, 3 and 4 show an analysis of this 
survey from the standpoint of major 
contributing materials, distribution of 
losses, and distribution of the number 
of explosions for the period from 1900- 
1956. In all, the total for dust explo- 


Based on an address by the author and Mr. H. R. 
Maisey of the Graviner Manufacturing Company 
Ltd. at the 62nd NFPA Annual Meeting held in 
Chicago, Illinois May 19-23, 1958. 

* See Quarterly for July 1951, pages 61 to 65. 

* Available from NFPA ($3.00 a copy). 


sion losses for this period has been over 
$100,000,000, with the number of fatali- 
ties exceeding 650. From the analysis 
of the distributions, it appears that dust 
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Pressure: 2.00 P.S.I. 





Figure 1. Schematic diagram of suppression 
of an explosion in a typical 1000-gallon tank. 
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Grain dust explosion, Port Arthur, Ont., Aug. 7, 1945. — Twenty-two men were killed 
and 27 injured in a series of explosions that originated in the basement of the dusty building. 
An ordinary light bulb being used in a dust-hazardous area was the probable ignition source. 
A stair and elevator shaft with unprotected openings provided the only route to the ground 
for employees in upper stories. Destruction of the shaft necessitated removal of men by a 
bosun's chair. Absence of explosion venting facilities was a major factor in the loss. 
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MILLIONS 


Figure 2. Dust explosion losses in U. S. A. 
according to NFPA “Report of Dust Explosions” 
divided by materials involved, 1900-1956. 


explosions are still a problem and that 
new forms of protection are desirable. 


Vapor explosions in industry were the 
next subject studied. The NFPA has 
not published a survey on this type of 
explosion, and it was therefore neces- 
sary to review the yearly fire loss reports 

resented in the various issues of the 

FPA Quarterly. Taking the period 
from 1950-1956, and considering only 
explosions where the loss totaled greater 
than $250,000, it was determined that 
the average yearly loss for this period 
was approximately $22,000,000. This 


AVERAGE YEARLY NUMBER 


1900 1910 1920 1930 


YEAR 


Figure 3. Distribution of average yearly 
losses from U.S. dust explosions, 1900-1956. 


1940 1950 1960 
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figure is approximately 10 times greater 
than the losses from dust explosions. 


A figure that showed up in the survey 
was connected with the fire losses that 
resulted from unknown causes. This 
figure, amounting to approximately 
$270,000,000 yearly, was of particular 
interest, since it is possible that a num- 
ber of these fires were caused by explo- 
sions which could not be traced and 
were thus classified as ‘‘unknown.”’ 


When all of these loss figures were 
summarized and compiled, it was obvi- 
ous that there was a place in the science 
of fire control for a new automatic ex- 
plosion protection system. The first 
automatic explosion and fire suppression 
system is presently being installed in 
the U.S.A. and several such systems are 
now in operation in England. 


Methods for Explosion Protection 


Four different methods have been 
developed to apply to industrial explo- 
sion hazard risks: 


1. Explosion Suppression 
2. Explosion Venting 
3. High Speed Isolation 


4. Advance Inerting 


4,000,000 


AVERAGE YEARLY LOSS 


1,000,000 


1900 1910 1920 1930 1940 
YEAR 


1950 1960 


Figure 4. Distribution of average yearly 
number of U.S. dust explosions, 1900-1956. 
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secondary explosions travelled through conveyors which lacked explosion suppression or venting facilities. sy 


EXPLOSION PROTECTION 


An explosion ——— system has 
already been described and the explosive 
venting system is similar, in that it is 
actuated by a detector sensing the in- 
cipient explosion. A difference exists 
between venting and suppression be- 
cause, in venting, the pressure is relieved 
instead of the flame extinguished. 


High-speed isolation and advance 
inerting are methods of protecting other 
portions of a plant bom the rapid 
spread of a flame from an explosion. 
Automatic plant shutdown is usually 
applied whatever protection method is 
used, and is important because, if effec- 
tively used, it often enables the cause of 
the explosion to be determined. These 
methods are schematically illustrated 
in the figures shown on this and the 
following page. They are sometimes 
used singly, but more often in combina- 
tion to provide the optimum form of 
protection for the particular application 
conditions. 


These techniques are now being 
widely applied in England by the 
Graviner Manufacturing Company Ltd. 
which has installed a large number of 
systems over the past several years and 
their successful operation has prevented 
a property damage loss of several mil- 
lion dollars. They are now being fur- 
ther developed for the conditions pecu- 
liar to the U.S.A. by my company. The 
experience gained in England can now 
be presented to illustrate the design 
principles of these new methods of ex- 
plosion protection. In applying these 
methods, the detection of the explosion 
is usually accomplished by a rate of pres- 
sure rise detector set to operate at 10 
pounds per square inch per second. In 
special cases, a surveillance or photo- 
electric method of detection is used. 


Explosion Suppression 
The suppressor is generally in the 
form of a hemisphere which is burst 
- 9 when the explosion is detected. 
he extinguishing agent in the suppres- 
sor is distributed at a speed greater 


than 200 feet per second throughout the 
volume in which the explosion flame is 
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developing. A schematic diagram 


follows. 


DETECTOR 





Explosion Venting 


The venting technique used involves 
the explosive actuation of a device to 
relieve the explosion pressure. One of 
these devices consists of a tempered glass 
disc which is burst at a pressure as low 
as 0.1 pounds per square inch. What- 
ever type of bursting disc is employed, 
this device is used to trigger simultane- 
ously a suitable extinguishing agent to 
extinguish the residual fire that results 
from the explosion. 


DETECTOR 


DETONATOR 
OPERATED 
VENT 


Yi 





Advance Inerting 


Advance inerting is accomplished by 
the laying down of an inerting concen- 
tration in parts of a plant away from 
the explosion. Automatic plant shut- 
down depends on an electrical power 
unit which provides the current for fir- 
ing the detonators, and built-in standby 
power. This electrical power unit also 
incorporates a supervisory Circuit to 
assure the integrity of the wiring. 





“OuUlgrmess Guppypour oys Gauss san 2408s PeIsse> BE>n APASCAUC? UE SUS ue om ous s0erno 
PeY422HD oy Ul PesepPjows poy joys Y24ADES USSG SGADY CF poacnes SOMA esanes uous} “A -Sujusou Avpucw dn penis so uyyomus ous 
euly20w Buipjow: Apubd b u! j$41y @Ys “PO44ND20 SUOISOIG XS B914, “SOAI]T GL 4OOs IDY) UOISOIGXS SNO’SDSIP S14s JO 41NSO1 D SD POjjO4p SOM SjUDId 
Burnjojnunw A19Uu0Hr20j;U05 Ul SUOISO]Ad xq {SNG JO UONUSASIg O84) 105 OPOD Wd4N O4l — “BHSl ‘Z “I4eS 1) ‘OBO214D ‘uolsojdxe ysmp Yr210I1¢ 


OCTOBER 1958 


NFPA 


THE 


y 
= 
Po) 
J 
% 
es 
< 
~ 
o 





EXPLOSION PROTECTION OPERATING EXPERIENCE 115 


valves are exceptionally rapid in closing 
to prevent passage of explosion flame. 


Typical Installations 

Typical Grinding Plant 
A typical installation of a suppression 
system in a grinding and dust collection 
plant is shown in Figure 5. An explo- 
sion detector is mounted at ‘‘A’’ on the 
cyclone inlet scroll and detects the ex- 
plosion whether it originates in the 
grinder or cyclone. The cyclone and 
High Speed Isolation grinder are then suppressed using 3-inch 
high-rate-discharge bottles (shown at 
‘‘B’’) and a single hemispherical sup- 
pressor (‘‘C’’). The bag filter is iso- 
lated from the cyclone by means of a 
high-speed isolation valve (‘*D’’); and, 
although this valve closes in about 80 
milliseconds, it is supplemented by a 
high-rate-discharge bottle (‘‘B’’) fired 
= immediately after it to extinguish any 
flame which might pass through the 


valve while it is closing. 


OO OSS TF Oe 


High-speed isolation utilizes valves 
to close off ducts in the systems. These 


inves GA pPrverws SEE * 


Typical Bucket Elevator 
A typical bucket elevator protection 
system is shown in Figure 6. The 
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dwects carried starch dust into the moliding mactine. 


Fans im conveyer 


_— ROTARY GATE VALVE 


Plants was drafted as a result Of This GISAGSTFOUS SCX PIOSION ING OOK Fo tives. 
drier over the weekend 


when the machine was started up Monday morning. 


CTION FOR A_ TYPICAL |G_PLANT 


Figure 5. The explosion detector at ‘‘A"’ actuates the high-rate-discharge bottles (‘‘B’’), 
hemispherical unit (‘‘C’’) and the isolation valve (“*D"’). 
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bucket elevator is provided 
with a series of flap type re- 
lief vents facing the open 
side of the tower (marked 
‘‘A”’ on the Figure), and the 
problem is to prevent an ex- 
plosion flame propagating 
back along the conveyors 
which could result from the 
pressure due to the vented 
explosion in the elevator. 
Explosion detectors (‘‘B’’) 
are mounted at the top, middle, and 
bottom of the elevator to trigger sup- 
pressors (‘‘C’") mounted at the top and 
bottom. A number of high-rate-discharge 
bottles (‘‘D’’) are also located along 
the first 10 feet or so of the conveyors. 


A Wood Flour Plant 


A wood flour plant in England was 
damaged as a result of a dust explosion. 
The Company installed an explosion 
protection system when the plant was 
rebuilt. After a period of six months, 


this equipment satisfactorily suppressed 
another explosion that occurred. There 
was no damage to the plant after this 
explosion, and the cost of recondition- 
ing the protection equipment was met 
by the insurance company. A further 
explosion has since occurred in the 


plant which was also successfully 


suppressed. 


A Sulphur Grinding Plant 

A sulphur grinding plant has also had 
an explosion protection system in- 
stalled. For the past three years, dur- 
ing which time this plant has been 
equipped with the Graviner equipment, 
the protection system has been called 
upon over a dozen times to suppress ex- 
plosions. All of these have been com- 
pletely successful. In this protection 
system the grinder (known as a Micro- 
niser) has been equipped with a hemis- 
pherical suppressor and the bag filter 
collector provided with inerting equip- 
ment designed to function in advance of 
the flame reaching it by means of a 
single high-rate-discharge bottle. 
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Figure 6. There are flap relief vents at 
“A”, explosion detectors at ‘‘B", suppressors 
of ‘‘C"’ and high-rate-discharge bottles at ‘‘D” 
on this typical elevator and conveyor system. 


Powder Dryers 


It is well known that the drying and 
collection of powdered materials, such 
as starch, is an extremely hazardous 
operation from the standpoint of explo- 
sions. In one typical ring dryer which 
has an explosion protection system in- 
stalled, detectors are mounted in the 
cyclone inlet scrolls which trigger cat- 
bon dioxide extinguishers and inert the 
space beneath the cyclone rotary gate 
valves and the hot air input to the sys- 
tem. The ring dryer itself is vented by 
means of ducts direct to atmosphere, the 
vents being of the simple flap type. In 
addition, the cyclones in the system art 
also vented. A high-speed butterfly 
valve simultaneously closes the air in- 
put to prevent flashback into the work 
space at this point. 
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Table No. 1 
Summary of Explosion Protection Experience 


Type of Plant Product 


Grinder & Bag Filter Collector Sulphur 


Wood Flour 
Oat Husk 
Wood Flour 
Oat Husk 


Grinder & Cyclone Collector 
Grinder & Cyclone Collector 
Grinder & Cyclone Collector 
Grinder & Cyclone Collector 


Cellulose 
Acetate 


Grinder & Hopper Collector 


Sulphur 
Compound 


Grinder & Hopper Collector 


Grinder & Cyclone Collector Wood Flour 


Cellulose 
Acetate 


Grinder & Hopper Collector 


Cellulose 
Acetate 


Wood Flour 
Wood Flour 
Sulphur 

Wood Flour 
Wood Flour 
Icing Sugar 
Wood Flour 


Grinder & Hopper Collector 


Grinder & Cyclone Collector 
Grinder & Cyclone Collector 
Grinder & Bag Filter Collector 
Grinder & Cyclone Collector 
Grinder & Cyclone Collector 


Grinder 
Grinder & Cyclone Collector 


Ram Jet Test Cell 


While most of the systems that have 
been installed to date have been to pro- 
tect against dust explosion hazards, 
several have been in operation to pre- 
vent flammable vapors and gas explo- 


sions. One has equipment to protect 
tam-jet test cell and its exhaust ducting. 
The test cell in this case is 75 feet long 
and 10 feet in diameter and is vented by 
a number of explosively operated tem- 
pered glass bursting discs. These are 
burst when a pressure of 10 pounds per 
square inch is signalled by the explosion 
detector. The exhaust ducting, which 
can contain explosive mixtures under 
Certain conditions, is protected inde- 
pendently. This independent protection 
system consists of a surveillance or 


Cause of Explosion 
Six incidents, some caused by flints & others 
attributed to static electrical discharge 
Unknown 
Ferrous metal in grinder 
Ferrous metal in grinder 
Spacer bar came loose causing seizure of 
rotor & fracture of bearing pedestals 
Distortion of screen due to overloading, 
causing contact of hammers on rotor 
Five incidents, probably initiated between 
a worm and its casing causing fire & explo- 
sion in grinder & worm conveyor 
No cause established, presumably ferrous 
metal 


Stones in grinder 
Ferrous metal in grinder 


Large piece of metal in grinder 

Unknown 

Probably static electricity 

Stoppage of feed with overheating 

Foreign body in grinder 

Mesh in grinder becoming caught with flails 
Unknown 


photoelectric detector mounted at the 
entrance to the ducting which, on sight- 
ing flame, triggers a number of high- 
rate-discharge bottles. These lay down 
a suppressant wedge at intervals in the 
ducting. It should be emphasized that 
the object is not to suppress in the 
ducting, but to minimize the possibility 
of the explosion propagating far enough 
to develop into a detonation. 


Pulverized Fuel Plant 


Figure 7 shows a schematic diagram 
of a pulverized fuel plant consisting of 
a ball mill, a classifier, a cyclone, and a 
bag filter for which explosion protec- 
tion has been provided. The ball mill 
is vented at the input end by means of 
a brown paper bursting disc, and at the 
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EXPLOSION PROTECTION 


output end by an explosively operated 
bursting disc (“‘A’’). The classifier and 
cyclone are also suppressed through the 
use of high-rate-discharge bottles _""B’’ ) 
and are vented in addition by _explo- 
sively operated bursting discs (‘‘A’’). 


Since it 1s necessary to retain the sup- 
pressant in the system for a reasonable 
period of time to prevent a recurrence of 
the explosion, additional bursting discs 
*C’") were provided across the fans to 
stop the flow immediately. 


This was 


Plastic dust explosion, Bound Brook, N. J., 
killed in a series of dust explosions that started with one in a hammer mill. 
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considered a necessary part of the ex- 
plosion protection system. 


Summary 


These are only a few of the applica- 
tions that have been made of these new 
forms of industrial explosion protection. 
In all, over the past several years, 26 
explosions have been successfully sup- 
pressed and controlled through the use 
of these methods. A summary of these 
is shown in Table 1. 
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Dec. 22, 1952. — Five employees were 
Explosion 


pressures traveled through ducts to other areas of the building where dust was thrown into 
suspension and exploded violently. The explosion protection equipment discussed herein 
may have applications to guard against such disasters. 





Burning Characteristics of Fabric Clothing 
By Joe R. Yockers 


California State Fire Marshal 


In the old days, a discussion of the rel- 
ative combustibility of various fabrics 
used for clothing would not be very 
complicated, since there wasn’t much 
variety. We had fabrics made from 
cotton, silk, wool and linen, and that 
was about all. In man’s endeavor to 
improve on nature, he first developed 
“artificial silk,’’ a so-called synthetic 
fibre which was named rayon, and in 
recent years a great many new synthetics 
have been appearing on the market. 
Many people are under the impression 
that these newer synthetics are much 
more combustible than the old natural 
materials. As a matter of fact, in gen- 
eral, the opposite is true. Rayon is not 
any more combustible than cotton, 
while all the other synthetics are less 
combustible, and some will hardly burn 
at all. 


Natural and Synthetic Fibres 


Rayon fibre is not a true synthetic, 
since it is made basically from cellulose 


(the source being either cotton or wood 
fibre), and chemically it does not differ 
from natural cotton. For this reason, 
rayon has very much the same burning 
characteristics as does cotton. All the 
truly synthetic fibres are entirely differ- 
ent from cotton chemically, and their 
burning characteristics also differ. 


Among the natural fibres used to make 
clothing fabrics, wool is by far the least 
combustible. If all clothing were made 
of wool, we would have little if any 
likelihood of people being injured or 
fatally burned - clothing fires. Silk in 
its natural state also is not very combus- 
tible, but in many silk fabrics, foreign 
materials are added in order to give the 
fabric more body or stiffness, and very 
often these increase the combustibility 
considerably. For example, some sheer 
silk nets are very combustible. Fabrics 
of this type made into fancy formal 
gowns or wedding veils can, under some 
conditions, be quite dangerous. 









BURNING CHARACTERISTICS OF FABRIC CLOTHING 





Some of the synthetics are fairly 
familiar to the public by now, while 


others are not so well known. Cer- 
tainly we are all thoroughly familiar 
with nylon and acetate. More recently, 
Orlon and Dacron have become very 
widely used, and some of the other 
synthetics are Fortisan, Vinyon, Dynel, 
Acrilan, Vicara, Verel, Arnel, Creslan, 
Saran, glass. The burning properties of 
these man-made fibres are as varied as 
their names. Glass, of course, is com, 
pletely noncombustible, but unfortu- 
nately it apparently does not lend itself 
to use for clothing. Of those named, 
Saran, Verel, Vinyon and Dynel are 
quite flame resistant, and as used in 
clothing would be reasonably safe under 
most conditions. Nylon in some forms 
is relatively flame resistant, while in 
other cases it might support burning. 
Acetate, Fortisan, Orlon, Acrilan, V1- 
cara and Dacron will support combus- 
tion and burn continually at varying 
rates, but none will burn as fast as 
cotton or rayon. 


Many Synthetic Fabrics Melted by Heat 


Besides rate of burning, there is an- 
other property of at least some of the 
synthetics which is very important. 
Most synthetic fibres when exposed to 
heat will tend to soften and some will 
actually melt and form a syrupy liquid, 
or a very sticky, tar-like substance. Be- 
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cause of this property, these fibres when 
used for clothing can result in much 
more serious burns than would be the 
case with other fibres which are not 
subject to melting. 


To illustrate how complex the prob- 
lem can be, it would be entirely possible 
for a person to be wearing some clothing 
made of a synthetic fibre which in itself 
might be reasonably safe because the 
fabric would not support burning. Yet 
another garment being worn by the 
same person, perhaps made of cotton or 
rayon, might catch fire, causing the 
synthetic to melt and possibly inflicting 
very serious injuries. Since the advent 
of the synthetic fibres, this problem has 
been becoming more and more serious in 
wearing apparel fire accidents. 


The same problem can exist where 
fabrics are made of mixed fibres. Com- 
binations of cotton and synthetic fibre 
or rayon and synthetic fibre can melt 
into a hot, sticky, tar-like substance. 
The result can be severe, deep burns. 
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Combustibility Influenced by Weave 


In addition to the burning character- 
istics of the fibres themselves, an impor- 
tant factor in the combustibility of the 
fabrics is the manner in which they are 
woven. In the case of the synthetics, 
this is not as important because of the 
fact that in burning they tend to soften 
and melt, and thus variation in fabric 
form or texture of synthetics makes 
little difference in the rate of burning. 
However, in the case of cotton or rayon, 
our two most widely used clothing fab- 
rics along with wool, the type of fabric 
is al -important. 


In considering ordinary flat-surfaced 
fabrics of cotton or rayon, it would be a 
safe generalization to state that their 
rate of burning is proportional to their 
lightness. In other words, the lighter 
weight the fabric, the faster it will burn, 
and therefore people should be aware of 
the fact that the sheer, lightweight 
clothing they wear in the summertime 
can be considerably more dangerous 


from the standpoint of combustibility 
than the heavier garments which are 


worn during cold weather. Another 
contributing factor in this respect is the 
fact that the lighter the fabric, the more 
easily it can be set on fire under the same 
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conditions of exposure. For example, if 
a person were to accidentally come in 
contact for a very short period of time 
with a flame and be wearing a relatively 
heavy cotton or rayon garment, the 
chances are that it would not ignite but 
might only be slightly scorched. Under 
exactly the same conditions and the 
short time of exposure to flame, a lighter 
weight fabric might readily catch fire. 


In addition to this factor of lightness, 
the matter of whether or not fabrics 
have a napped surface is very important. 
The exposure of flame to a napped sur- 
face consisting of tiny, loose fibres, 
with considerable air space between, 
results in a condition where the napped 
fabric will ignite very readily and flames 
will race across the brushed surface at 
an incredible rate of speed. Obviously, 
under such conditions, the wearer of 
such a garment has little chance of get- 
ting the fire out before he has sustained 
serious or even possibly fatal burns. 
The so-called ‘‘torch sweaters’’ which 
appeared on the market about six years 
ago were made of rayon fibre, with the 
fibre having a deep brushed nap or fuzzy 
surface. It is important to emphasize 
here that this effect is confined only to 
cotton or rayon fibres. The same type of 
brushed or napped fabric made with any 
of the present synthetic fibres will not 
flash across the surface, because of their 
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property of softening and melting. This 
property prevents the rapid spread of 
fire from one fibre to the next. 


The Design Factor 


One of the characteristics of a garment 
of combustible fabric that may make it 
dangerous is its design. The cut or 
shape of garments is the principal rea- 
son that more females than males are 
involved in clothing fires. Women’s 
and girls’ flaring skirts and dresses, 
loose, baggy sleeves on robes and house- 
coats are all very susceptible to ignition. 
The elimination of the wide, flaring 
bottoms of skirts or dresses would make 
women’s and children’s clothing much 
safer against accidental ignition. In 
this connection a comment regarding 
one of the latest fashions in women’s 
clothing is appropriate. We would hesi- 
tate to state that we approved whole- 
heartedly of the so-called ‘‘sack’’ look, 
but solely from the standpoint of fire 
safety, we must admit that it was an 
improvement over earlier styles! 


Probably the most frequent single 
clothing fire accident results from the 
combination of three ingredients: the 
lighted burner on the kitchen range, the 
long, loose sleeve on the cotton or rayon 
robe or housecoat, and the carelessness 
of the wearer in bringing them together. 
The answer to such fires lies in safer de- 
sign of the garment. 


Another important design considera- 
tion is the volume of fabric in a garment 
which might be exposed to a source of 
ignition. Picture a simple wedding veil 
made of a very sheer rayon net. This 
admittedly would be an extremely com- 
bustible fabric. Yet, one would not en- 
vision any serious hazard in a use such 
as this, or in some similar use where 
only a small quantity of the fabric were 
worn above the waist. Even should it 
accidentally become ignited, it would 
quickly burn away with little total heat 
being evolved, and any injuries suffered 
probably would be minor. Unfortu- 
nately, there is nothing to prevent this 
same fabric from being used in un- 
limited quantities in the making of a 


very fancy, voluminous formal gown, 
containing many, many yards of the ma- 
terial. Being closer to the floor and 
farther from the body, the same net in 
this garment would be more susceptible 
to ignition from typical sources, and 
once ignited would burn with great 
speed and intensity. The wearer would 
have little if any chance of surviving. 


Summary 

On July 1, 1954 the Federal Flam- 
mable Fabrics Act became effective. 
This Act, under the jurisdiction of the 
Federal Trade Commission, generally 
prohibits any transactions in interstate 
commerce involving fabrics or articles 
of wearing apparel deemed so highly 
combustible as to be dangerous when 
worn by individuals. It also prohibits 
importation of such fabrics or articles 
from other countries. To eliminate 
dangerously combustible clothing not 
involved in interstate commerce many 
states have enacted legislation similar 
to the federal law. The federal and 
state laws protect the public against the 
innocent purchase of such dangerously 
combustible clothing as “‘torch sweat- 
ers’’ and certain equally dangerous chil- 
dren’s costumes for which we can be 
duly thankful. It must be remembered, 
however, that all cotton and rayon gar- 
ments, comprising the majority of cloth- 
ing, are combustible and are the most 
commonly involved in wearing apparel 
fires. 
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Obviously no law could be so restric- 
tive as to eliminate clothing made of 
these fabrics, so the federal and state 
laws eliminate from interstate commerce 
only the most dangerous clothing. They 
are in other words minimum safeguards. 
It is difficult to accomplish much more 
than this by means of legislation. Any 
immediate progress towards reducing 
our great number of clothing fires can be 
achieved only (1) through a vigorous 
effort on the part of textile manufac- 
turers, designers and, most particularly, 
store buyers to provide the public with 
less dangerous clothing, and (2) by a 
vigorous educational campaign to make 
the public more aware of the hazard 
and more discriminating from the point 
of view of fire hazard when purchasing 
clothing. 

To acquaint the public with the facts 
about the clothing fire problem is a pri- 
mary responsibility of the NFPA and 
fire safety workers everywhere. It is 


gratifying to note that the NFPA Com- 
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mittee on Wearing Apparel has prepared, 
as a helpful tool in the educational cam- 
paign, the leaflet “‘Your Clothing Can 
Burn!’’* and the NFPA Committee has 
also prepared a Safety Education Data 
Sheet entitled ‘‘Wearing Apparel,” for 
publication by the National Safety 
Council. 


The NFPA Committee on Wearing 
Apparel has also undertaken extensive 
research, including a study of the cloth- 
ing actually involved in burn cases, pre- 
paratory to developing a clothing flam- 
mability standard. It is the hope of the 
Committee to develop a standard that 
will not only provide an accurate evalu- 
ation of flammability but will also in- 
clude guidance for clothing manufac- 
turers, store buyers and the public when 
selecting fabrics and clothing designs 
for specific uses and age groups. 


* Available from NFPA Publications Service 
Department. 334 x84in. illustrated. Price $2.50 
per 100; $20 per 1000. Sample copies furnished 


free. 





What is the Fire Department’s Job? 


By Warren Y. Kimball 
Manager, NFPA Fire Services Department 


The modern American fire department 
is a highly complicated and skilled 
organization evolved for the express 
purpose of *‘protecting lives and prop- 
erty."’ There are two chief areas of 
service in which fire departments oper- 
ate. One is preventing and suppressing 
unwanted and uncontrolled fires and 
thereby preventing loss of life and in- 
juries. The other is in providing im- 
mediate rescue and emergency service in 
a large variety of accidents and emer- 
gencies. A third corollary activity is 
the use of trained men and special equip- 
ment in a large variety of general public 
service jobs that must be performed in a 
community. 


The normal operations of fire depart- 
ments may be broken into several main 
categories. 1. Prevention activities 
which are carried on with the purpose 
of eliminating situations that may re- 
sult in fires or accidents. 2. Actual 
emergency operations. 3. Routines de- 
signed to keep the organization and 
equipment at a high degree of efficiency. 


Administration and Personnel 


The operation of the fire department 
involves considerable personnel manage- 
ment and general business administra- 
tion. For instance, the budget for Los 
Angeles City is about $18,000,000 
annually, Dallas $4,000,000, Boston 
$11,000,000. Of concern in this area are 
the selection and promotion of fer- 
sonnel (in cooperation with the civil 
service authority); payroll, budgeting, 
and fiscal controls; cooperation with 
the municipal purchasing department; 
and maintenance of service records of 
individual fire fighters. The assignment 
of the fire fighters to various units may 
be the responsibility of the chief fire 


officer or the chief officer of the fire 
fighting division. 

All fire department activities should 
be a matter of proper record, and de- 
partmental and municipal policy should 
determine what records are maintained 
in the various divisions and units of the 
department and what records are main- 
tained at headquarters. In any event, 
daily, weekly, monthly, and annual re- 
ports for the various units should be 
transmitted through channels to the 
headquarters office to provide proper 
administrative controls by the responsi- 
ble officials and to permit consolidated 
reports and studies of the various 
activities. 


Prevention Activities 


The fire prevention activity divides 
into two main functions. One is a pro- 
gram based upon the legal authority and 
responsibility of the community to regu- 
late hazards that may result in needless 


loss of life and property. The public 
fire department is (or should be) a crea- 
ture ol vena In this connection 
it is (or should be) responsible for en- 
forcing state fire laws on the local level 
as supplemented by local ordinances or 
regulations. In general, these are mat- 
ters covered by a ‘‘fire prevention code.”” 


In some communities certain matters 
of building regulations which also 
affect fire safety come directly under the 
fire department. In other cases this is 
covered by a liaison arrangement with 
the building department to take care 
of the interests of the fire department in 
structural fire safety. 


The other general area of fire preven- 
tion activity by fire departments is in 
the field of public education. This is 
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Newton Fire Dept. — Lt. E. P. McClelland 


Home inspections by in-service fire companies have become commonplace in America 
since the [AFC initiated this drive for a life safety home fire prevention campaign with the 
help of NFPA. Here the Newton (Mass.) Fire Department is conducting a dwelling inspection. 
Note that the equipment is radio equipped to maintain constant contact with Headquarters. 
(For details see NFPA FIREMEN MAGAZINE for September 1957.) 


based upon the fact that most fires re- 
sult from human carelessness and igno- 
rance and that the number of such fires 
can be reduced significantly by a con- 
tinuous well-planned public educational 
program including special fire preven- 
tion Campaigns. 


Organization for fire prevention in a 
fire department embraces the following: 


1. The chief administrative officer of 


the fire department is responsible for all 
activities of the department including 
fire prevention. 


2. There should be a chief of fire pre- 
vention activity reporting directly to 
the chief administrative officer of the 
department. 
sufficient rank to, first, carry out his 
duties properly, and second, to give 
official recognition to the importance of 
this function. 


3. There should be enough full-time 
personnel assigned to fire prevention to 
make both phases of the fire prevention 
program effective. These people will 
need special training and experience in 
fire hazard inspections, fire prevention 
methods and proper legal procedures. 


This officer should be of 


The fire prevention staff will coordinate 
all fire prevention activity within the 
department and maintain liaison with 
various cooperating agencies. 


In view of the large number of in- 
dividual properties and people within a 
community and because of the close 
relationship between fire prevention and 
emergency operations in any given dis- 
trict, the entire active fire fighting force 
should have fire prevention responsi bilt- 
ties. These are usually assigned on an 
‘inspection district” basis. The job of 
the *‘in-service’’ fire district or company 
inspectors will be to remove common 
fire hazards which result in the greatest 
fire frequency, to instruct the public in 
fire prevention and what to do in the 
event of fire, and to refer to the fire pre- 
vention office or other appropriate 
agency all special hazards involving 
fire, life or health safety which may be 
encountered i in the course of routine fire 
prevention operations. 


The fire company or battalion inspec- 
tors need instruction in inspection pro- 
cedures, common fire hazards, and 
sufficient knowledge of special hazards 
to recognize situations requiring special 
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Exposures 





Figure 1 shows a hypothetical fire situation 
with an alley at the rear and an open area at 
the right, both of which present severe ex- 
posures. At left is a party wall with unpro- 
tected openings. In addition the extension of 
fire on several floors must be controlled. The 
Chief in Charge (A) arrives and sizes up the 
situation. 





‘ emp 


H 


“© of 
, 


Fig.2 








Fireman Magazine 


Figure 2 shows how command responsi- 
bility is delegated. The second in command 
(B) is in charge of protecting exposures and 
the fire suppression attack from the alley. 
Another ranking officer (C) sees that the fire 
does not extend to property on the left and (D) 
directs the attack on the right. Other officers 
(E) and (F) assist the Chief in placing apparatus, 
directing the attack inside the building and 
handling special conditions. For details see 
April 1956 NFPA FIREMEN MAGAZINE. 


attention. In addition a proper system 
is needed in the fire prevention division 
to keep fire district (company or battal- 
ion) inspectors informed regarding the 
progress of this program. Liaison is 
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also needed with the fire force com- 
manders to coordinate these activities 
with the other essential responsibilities 
of these units. 


Fire Fighting Division 

The fire fighting organization or divi- 
sion is the one that is generally regarded 
by the public as having the most glamor 
and excitement. From the point of 
view of fire department operations, of 
course, excitement is something that 
good administrators and fire officers 
constantly play down because it under- 
mines the operating efficiency of the 
department. Excited persons do not 
think and act intelligently and system- 
atically. While fire engines with their 
paint, chrome trim and sirens attract a 
great deal of public attention and are 
spectacular, they are really carefully 
designed pieces of equipment con- 
structed to perform definite functions. 


Effectiveness in fire fighting and other 
emergency operations will, to a very 
large extent, depend upon ‘the depart- 
mental organization. Traditionally, 
undue attention has been given to so- 
called ‘‘fire company’’ organization, 
implying particular crews assigned to 
man a certain machine or machines. 
Basically, the effectiveness of the fire 
fighting force depends upon the coordi- 
nation of all the various units in care- 
fully planned and well-conducted opera- 
tions. To carry out proper operational 
procedures, the fire department must 
have two basic lines of organization. 


Staff Organization 

First, and perhaps most important, is 
a proper staff set-up responsible for see- 
ing that all of the various essential com- 
ponents of the organization are ready, 
trained, and equipped for effective 
operations in any foreseeable set of 
circumstances. 


The staff organization, under the 
direction of the chief administrative 
officer of the fire department, should 
have qualified officers with essential fire 
fighting experience who are responsible 








128 QUARTERLY OF THE NFPA — OCTOBER 1958 


for such activities as fireground opera- 
tions, communications, apparatus oper- 
ations and maintenance, training, and 
water supplies. Supporting staff officers 
are needed to handle personnel, medical 
records, fire investigation, and adminis- 
trative matters including budgeting, 
preparing special reports and planning. 


Line Organization 

The second basic organizational pat- 
tern is chiefly concerned with fireground 
operations and chain of command and 
is normally referred to as ‘“‘the line 
organization.”’ It is responsible for 
seeing that each individual unit is prop- 
erly manned and commanded and that 
the individual commands are coordi- 
nated in all types of operations. This 
also requires that there be various sub- 
ordinate area or group commands (fire 
districts or battalions) headed by ofh- 
cers who will be responsible for various 
segments of the over-all field command 
in a given situation. The officers re- 
sponsible for supporting units, such as 
communications, training, etc., will 
also have line functions for which they 
will be responsible at emergency opera- 
tions, and their work will be coordi- 
nated and directed by the over-all 
command. 


In American practice as indicated 
earlier, undue emphasis has been placed 
upon the importance of individual fire 
company operations (generally con- 
cerned with manning one or two pieces 
of apparatus of given types). oe 
for effective operation, there must be 
a coordinated response of a group of 
properly manned machines necessary to 
carry on a group of essential and related 
fire fighting activities simultaneously. 
Briefly, these activities may be divided 
into about three classifications, which 
could be broken down into many de- 
tailed functions. 


The first group of activities is the ac- 
tual building fire attack. This includes, 
first, the saving of all endangered per- 
sons, the opening-up of the structure for 
access, the ventilation of heated smoke 
and gases, the placing of ladders for 


ready means of access (as well as rescue), 
the provision of lighting equipment and 
various other pieces of power-operated 
equipment as may be required, and the 
use of various respiratory protective 
devices including gas masks and resusci- 
tation equipment. 


The second group of activities is con- 
cerned with direct fire extinguishment 
by means of hose streams or other appro- 
priate extinguishing devices. This in- 
volves moving sufhicient quantities of 
water from the nearest available sources, 
utilization of pumping apparatus, hose, 
and nozzles of appropriate sizes and 
proper distribution for the task at hand. 


The third activity, which actually 
might be considered first in order of im- 
portance, is the tactical command oper- 
ation. For this purpose, it is necessary 
to have chief officers and assistants who 
are not assigned to individual operating 
units, but whose duty it is to plan the 
attack, summon sufficient help, see that 
all endangered points are protected, 
Maintain communications with head- 
quarters, and exercise general supervi- 
sory functions. In this connection, the 
fireground operations in many small 
communities are handicapped in that 
there are not sufficient unattached super- 
visory personnel to handle any sort of 
major emergency. In many depart- 
ments, there is but one chief officer on 
duty, and frequently he has no aide to 
assist in placing companies and main- 
taining communications so that the 
practical plan falls down for lack of ade- 
quate directional personnel. In larger 
cities this deficiency is often overcome 
by assigning aides to chiefs and by as- 
signing additional chiefs in high hazard 
districts on all calls for serious or threat- 
ening fires. It may be fairly stated that 
in many instances a good chief's aide 
may be of equal value on the fireground 
to a fire company where there is insuffi- 
cient help to properly direct the com- 
pany operations. 


Pre-fire Planning 
Fire department response and opera- 
tions should be so planned that the 
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essential functions will be carried out 
with a minimum of directions. Time 
is so precious that only the most essen- 
tial assignments and changes in plan 
can be made on the fireground. In other 
words rescue, laddering, forcible entry, 
and ventilation procedures should be 
provided for automatically by the prior 
assignment of responsibility and the 
water companies should also be so 
organized, trained, and equipped that 
they will produce adequate fire stream 
capacities at all essential points. 


This involves considerable pre-fire 
planning and arrangement of assign- 
ments by the chief of the fire fighting 
division and his subordinate officers. 
This involves several phases. One is a 
study of the community by districts to 
provide adequate initial response to all 
alarms of fire to permit all essential 
operations to be started immediately 
upon the arrival of the fire fighting 
team. Response must also be adequate 
to permit the fire to be attacked and 
approached from more than one direc- 
tion, as this is frequently essential to 
the successful carrying out of the objec- 
tives just stated. Allowance must be 
made for the fact that there may be de- 
lays in the response of certain units or 
breakdowns or failures of equipment so 
that initial response should include 
more companies than will normally be 
needed for a routine fire. 


Experience has shown that in many 
fires when the alarm is promptly given, 
actual control is obtained by one or two 
water companies together with the ac- 
companying support units. Where this 
is the case, the unneeded companies can 
be returned promptly to quarters by 
radio directions from the officer in 
charge, or, if their services are needed, 
they can receive specific directions by 
tadio while enroute. However, a fact 
proved by long experience is that help 
will frequently arrive too late if it is 
not assigned in anticipation of need. 
The good fire officer always seeks to 
have a good tactical reserve on the fire- 
ground. 
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Another important phase of the pre- 
fire planning is the special studies made 
of particular high-value or target haz- 
ards involving concentrations of life or 
property. This may include pre-fire 
assignments of apparatus to given areas, 
assignment of hydrants (making neces- 
sary fire flow determinations) and as- 
signmest of additional special equip- 
ment that may be needed. 


All too often overlooked is the fact 
that even routine fire operations can be 
vastly improved by pre-fire operational 
planning designed to deliver the maxi- 
mum potential of men and equipment on 
the fireground in proper positions for 
most effective work. After these needs 
have been determined, special training 
exercises are necessary as well as proper 
fireground supervision to see that the 
desired efficiency is obtained. 


Communications 


Coordination and effective operation 
of a fire force depends to a large extent 
upon the system of communications 
maintained. This breaks down into 
three major groups. 


First, are the communications facilities 
necessary for conducting the ordinary 
business of the department, including 
intra-department telephone and radio 
facilities and also to some extent mes- 
senger services. 


Second, is the matter of proper and 
generally accessible means for providing 
notification of fires by the public. This 
involves a public fire alarm system and 
provisions for emergency telephone 
communications such as special lines 
reserved for fire and emergency calls. 


The third area of communications in- 
volves the emergency signals within the 
department. These include wired cir- 
cuits for carrying messages from the dis- 
patching or fire alarm offices to the 
various units and the two- or three-way 
radio communications from fire alarm 
headquarters to vehicles and fire stations 
and back to headquarters. This also in- 
cludes the provision of portable radio 
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equipment for use where vehicle sets 
cannot be operated conveniently. 


Experience has shown that because of 
the high concentration of messages nec- 
essary at any significant fire emergency, 
it is imperative that the fire service 
have its own radio facilities, rather than 
sharing these facilities in a general 
municipal radio service not controlled 
by the fire department. If a choice 
must be made, it is better to group sev- 
eral fire departments on one radio fre- 
quency than to have such shared serv- 
ices. However, two-way radio at least 
is essential on all active fire fighting 
apparatus. 

Maintenance 

One of the most serious deficiencies in 

a great many fire departments is an 


inadequate apparatus maintenance pro- 
gram. There is no phase of the fire 
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fighting organization which more 
closely relates to the efficiency of the 
various units than proper maintenance 
of apparatus, equipment, and appli- 
ances. The entire program should be 
headed up by a responsible maintenance 
officer, thoroughly acquainted both 
with fire department equipment needs 
and practices and the design and func- 
tion of the various units. The mainte- 
nance program may be divided into 
about three general activities. 


First, is the need for a routine in- 
service maintenance program which 
will see that apparatus is at peak efh- 
ciency at all times. This involves con- 
siderable routine care on the part of 
officers and personnel assigned to the 
various units. Matters needing regular 
attention are lubrication of all vehicles 
on schedule, maintenance of batteries, 
cooling systems, pumps, ladders, etc. 





Philadelphia Fire Dept.— Robert Kennedy 


Communications on the fireground are an essential. 
Philadelphia Fire Department Communications van. 


This photo shows the interior of the 
It has 2-way radio for the fire, police and 


public works departments; radio telephone; land line telephone; a public address system; a 
map of the city fire stations; and an inventory of emergency personnel and equipment in the 


city. 
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Much of the routine maintenance can 
be carried on in quarters, but it is also 
important that a well-equipped repair 
shop manned by persons familiar with 
fire apparatus be available. In the 
larger dopneneres, this should be a fire 
department operated shop, but in the 
smaller communities arrangements may 
be made with a nearby fire apparatus 

equipment concern having the proper 
staff help on call on an emergency basis. 


Shop facilities should be ample to 
et the necessary routine repairs on 
apparatus, including naga of 
broken parts. This implies provision 
of a reasonably well-chosen inventory 
of the most necessary parts for the types 
of apparatus in service. It also requires 
a suflicient reserve of apparatus in each 
category so that no active company unit 
will be placed out of service ine 
maintenance operations. It requires 
facilities for testing apparatus, such as 
a pump testing basin, together with 
necessary gages and other instruments. 


Second, an extremely important part 
of the maintenance program is the fire- 
ground operation. The maintenance 
personnel should respond to all signifi- 
cant fires and emergencies to see that 
apparatus is properly operated and that 
minor repairs and adjustments are made 
on the fireground. Also important in 
this connection is the fact that the 
Maintenance personnel frequently are 
able to assist in getting the maximum 
performance out of the apparatus under 
conditions of peak load. 


Third, the maintenance division chief 
can be of great assistance in helping to 
prepare specifications for procurement 
of new equipment. Properly kept 
apparatus records will indicate types of 
equipment most suitable and may sug- 
gest modifications in design that will 
help procure the best results. It is par- 
ticularly important that the mainte- 
nance officer keep informed regarding 
the latest standards and specifications 
for various types of fire fighting appa- 
ratus and equipment. 
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As far as is practicable, uniform stand- 
ards of apparatus should be used 
throughout a given department to pro- 
vide both interchangeability, ease of 
operation, and permit relocation of 
units as required under emergency con- 
ditions. This also makes the task of 
training and qualifying operators some- 
what easier. The maintenance chief 
will have to work closely with the chief 
of the fire fighting division to see that 
the proper care and operation of appa- 
ratus is carried out, and frequently he 
will have considerable authority in the 
selection of drivers and operators for the 
various pieces of apparatus. 


Training Division 

Another division of the fire depart- 
ment of vital concern to the efficiency 
of its operations is the training division. 
This should be headed by an experi- 
enced fire officer of adequate rank. An 
earlier concept of the duties of a fire de- 
partment training division was the in- 
doctrination and basic training of 
probationary fire fighters and some 
instructions in the handling of tools and 
equipment and fire company evolutions. 
The modern fire training division is 
closely allied with the chief of the fire 
fighting division and the maintenance 
division in the task of seeing that mem- 
bers of all units are trained to operate 
to maximum efficiency. 


In today’s fire departments, training 
responsibilities have been broadened to 
include all types of operations con- 
ducted by the fire department. Modern 
training programs include vastly accel- 
erated programs for the probationary 
men to give them a complete indoctrina- 
tion in basic operating skills during the 
six months to one year probationary 

riod. It also includes supervision of 
company drills, preparation of training 
texts, special training schools covering 
new appliances and equipment, promo- 
tional courses for men seeking advance- 
ment, advanced courses for officers 
covering a wide range of so-called ‘‘fire 
college’’ subjects. In addition there are 
many related items such as training in 
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inspection routines and procedures, 
water supply problems, multiple com- 
pany operations and preparation of class- 
room material for fire company study 
periods. 


In addition, officers of the training 
division are responsible for observing 
fireground operations to see where addi- 
tional training might be beneficial and 
also to suggest changes in operating 
procedures at staff conferences. They 
also make suggestions regarding modi- 
fications of existing equipment or 
changes in future apparatus. 


Medical Examiner 


It is not generally realized how im- 
portant it is in fire department opera- 
tions to have proper medical officials 
assigned to the department. 


The fire department physician is to a 
considerable extent concerned with the 
physical standards of the applicants to 
the department and the men serving in 
the department. In general he will have 
authority in matters of absences due to 
illness or injury. It is also highly de- 
sirable that he be consulted regarding 
the department’s handling of various 
emergency cases which may involve 
treatment of injured persons, both of 
the public and of members of the de- 
partment. The department's first aid 
and rescue programs should be under his 
general direction. 


Most fires involve smoke and toxic 
gases and fire department operations 
regularly require the use of protective 
breathing apparatus and _ frequently 
resuscitating equipment. These matters 
should all be of concern to the fire de- 
partment medical officer. 


Planning Staff 


With the highly technical and ever- 
changing nature of the fire service, it is 
essential that a regular planning pro- 
gram be carried out. This should in- 
volve two phases. 


One phase involves regular staff meet- 
ings by the heads of all of the staff 
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divisions of the department to deal with 
matters of mutual interest and to make 
recommendations to the administrator 
for changes in policy or needs for addi- 
tional equipment and facilities. How- 
ever, even regularly scheduled staff 
meetings cannot provide all of the plan- 
ning services needed in a modern fire 
department; accordingly, the chief ad- 
ministrator should have a staff assistant 
assigned specifically to planning opera- 
tions. This assistant should maintain 
liaison with the municipal planning 
board or other appropriate agency, and 
within the area of the fire Scaeei 
should make regular studies designed 
toward anticipating the needs of the 
department. These studies should in- 
clude analysis of fire and alarm response 
work-loads in various areas of the 
city and by types of fires. The staff 
planning officer will also carry out 
specific studies on individual high- 
hazard properties and on other prob- 
lems which are referred to the planning 
staff as a result of the staff management 
conferences. 


The planning functions of the de- 
partment should also include adequate 
conferences with appropriate represent- 
atives from other municipal agencies 
such as the building, health, police, and 
water departments which have some 
roles in either fire prevention or emer- 
gency operations. Another important 
function of the planning staff is the 
working out of mutual mn 
and assignments, consultation with 
representatives of fire underwriting or- 
ganizations concerned with the local 
fire protection, and some liaison with 
private fire protection agencies on be- 
half of the management staff. 


Rescue Services 


In most fire departments a fairly high 
percentage of the emergency calls in- 
volve accidents to persons as distin- 
guished from fires. Many of these calls 
require that the fire department give 
immediate first aid to the injured, and 
frequently the fire departments provide 
transportation for certain of the victims 





WHAT IS THE FIRE DEPARTMENT'S jos? 


of emergencies. One of the most com- 
mon reasons for such calls is the need 
for resuscitation or oxygen therapy 
equipment. Automobile and drowning 
——. also result in numerous calls. 


All fire department members are ex- 
pected to have basic and preferably 
advanced first aid training and to be 
familiar with the operation of the vari- 
ous pieces of emergency equipment as- 
signed to the department. 


Where such 
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work is done it is important that it be 
so arranged that the operating strength 
of the various fire fighting units will 
not be reduced below the minimum 
necessary for efficient fire fighting. 
Summary 

The efficiency of a modern fire depart- 
ment is not measured alone in the total 
pumping capacity, the number of feet 
of hose, the number of fire ladders, etc., 


Quick and adequate laddering of a fire involving multiple story buildings is illustrated 
by this action picture during a four-alarm fire in a mercantile building in Boston. 
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but rather is a matter of balance and 
operating efficiency taking into consid- 
eration all of the units just mentioned, 
as well as numerous other details which 
cannot be outlined here. 


One of the factors which needs a lot 
of consideration is that in many in- 
stances fire apparatus is so seriously 
undermanned that only a small propor- 
tion of its potential effectiveness can be 
realized and the fire fighting capabilities 
of the responding units are then sufh- 
cient only for rather incipient or a 
fires. Some of the reasons for this, 1 
addition to failure to employ sufficient 
personnel, are (1) the attempts to main- 
tain more individual units than the pres- 
ent manpower permits, (2) the tendency 
to operate single pieces of apparatus as 
companies rather than grouping the re- 
sponding units into effective fire fighting 
teams, (3) outmoded fireground pro- 


cedures which are geared mainly to 
placing a few small caliber streams dis- 
regarding the possibility of serious fires 
and (4) maintaining a spacing of fire 
stations which is economically imprac- 
tical for the community in question. 


Adequate teams of trained fire fighters 
with the appropriate types of equip- 
ment should be readily available for 


immediate response in all areas pro- 
tected by any regularly constituted fire 


department. With proper planning, in- 
cluding the effective grouping of appa- 
ratus on an operating basis, some fire 


departments have been able to greatly 


increase the amount of water delivered 
on the fireground by a given number of 
men and machines and provide the nec- 
essary supporting services which are 
so often neglected in undermanned 
departments. 


Take, for example, the common situ- 
ation where response to a first alarm 
may include two or three pumping en- 
gines with an average a4 three men 
including off cers) on each and one 
ladder or squad truck with perhaps two 
additional men. Instead of having 
these companies respond individually 
for assignment and coordination at the 
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fireground, it has been proven entirely 
feasible to so arrange and group the re- 
sponse that it will include the following 
components with adequate men and 
equipment to make an effective initial 
attack on all types of fires: (1) A ladder 
truck or squad unit to prepare the build- 
ing, as described previously, (2) A tank 
pumper with adequate preconnected 
lines to permit initial attack with sev- 
eral streams of the size that may be 
needed (included on this piece would 
be some heavy stream equipment); (3) 
A water supply or heavy duty pumping 
unit which would move large quantities 
of water to the fire scene. 


Sizes of hose and nozzles should be 
related to the fire problem on the simple 
basis that large fires require large vol- 
umes of water and small fires would 
use smaller flows. All connections that 
can be made prior to the fire should be 
carried pre-connected to save operating 
steps on the fireground. One such re- 
sponse unit should be considered ade- 
quate for the ordinary dwelling fire, and 
two such units would be normal initial 
response for the average small mercan- 
tile fire. Units could be assigned to 
positions at front and rear of the fire as 


determined by routine operating proce- 
dures and the chief in command. 


Multiple alarm response would be in 
terms of operating units capable of per- 
forming a given work load rather than 


just a number of random companies. 


Where this type of operation has been 
tried, it has been shown that eff ciency 
can be increased from three to five times 
that obtained by the same manpower 


and apparatus operating as individual 


companies. This suggests that in place 
of a department consisting of seven or 
eight poorly manned engine companies 
and perhaps two ladder trucks having 
drivers only, efficiency dictates the de- 
sirability of having three or four effec- 
tive unit teams of fire fighters, each 
having all of the appropriate equipment 
and skills needed to deal with any 
serious fire. 





Fires and Fire Losses Classified, 1957 


Editor’s Note: 


During recent years NFPA members have called atten- 


tion to instances where certain parts of this article, notably Table VI, 
have been taken out of context and misused in advertisements and 
otherwise. Readers are reminded that material published in the 
QUARTERLY is copyrighted and may not be reproduced in whole orin part 
without written permission from the Association. This article is available 
from the Association in pamphlet form. 


There were approximately 2,025,500 
fires of all types in the United States in 
1957 causing a loss of $1,279,926,000. 
According to estimates compiled by the 
National Fire Protection Association, 
the 1957 loss was an increase of $48,350,- 
000 over the $1,231,576,000 estimated 
loss of 1956. 


A notable change in the 1957 occu- 
pancy experience (Table V) from that of 
1956 was a $52,115,000 increase in 
building fire losses made up partly by 
the $24,540,000 increase in manufactur- 
ing losses, and the $16,250,000 increase 
in dwelling losses. The favorable 
changes in the occupancy experience in- 
cluded an $18,450,000 decrease in ware- 
house losses, and a $15,000,000 decrease 


in aircraft losses. 


The principal changes in the 1957 
cause table (Table VI) involved fires 
caused by electricity and lightning. 
Electrical power consuming appliances 
showed an increase of 9,200 fires and of 


$30,684,000 in losses. Fires caused by 


electrical fixed services, reversing the 
trend of recent years, decreased in num- 
ber by 1,900 and in loss by $10,480,000. 
Lightning as a fire cause showed the 
largest decrease in number, 15,400 fires, 


with a corresponding decrease of 
$5,783,000. 


Building fires in the United States in 
1957 totalled 843,900 and caused $1,068- 
115,000 damage. An additional 1,- 
181,600 fires not involving buildings — 
aircraft, motor vehicles, forest, er 
tubbish, grass fires, etc. — accounted for 
an estimated $211,811,000. Building 
fire estimates for 1956, reported in the 


October 1957 QuarTERLy showed 824,- 
400 fires with $1,016,000,000 loss. 


The number of building fires for 1957 
has increased 2.4 per cent over 1956 
figures, while the loss of 1957 is 5.1 


per cent more than the previous year. 


The data from which Tables I to IV 
were compiled were obtained from 19 
state fire marshals’ reports for the year 
1957 or the closest fiscal year thereto. 


While the methods of reporting and 
tabulating fire loss figures differ from 
state to state, the volume of statistics 
from the 19 typical states chosen, repre- 
senting all sections of the country and 
including both primarily agricultural 
and industrial states, is sufficiently large 
to indicate the relative distribution of 
fires and fire losses. Table I shows the 
number of fires by occupancy in 14 states 
and Table II the loss by occupancy in 13 
states. Tables III and IV list the num- 


ber of fires and loss by cause in 14 and 
12 states respectively, 


Tables V and VI, showing the 
nation-wide distribution of fires and 
losses by occupancy and cause, are 
based primarily on typical state expe- 
rience enumerated in Tables I to IV. 


Table VII summarizes statistics from 
all state reports received. 


Various sources have furnished fig- 
ures for items in Table V. Railroad 
losses were furnished by the Association 
of American Railroads, Fire Protection 
and Insurance Section. Statistics on air- 
craft fires were compiled by reference to 


the NFPA aircraft fire loss records. 
‘continued on page 141) 
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Table V. Estimated Distribution of U. S. Fire Losses by Occupancies, 1957 


These estimated figures are intended to show the relative order of magnitude of fire losses by occu- 
pancies, and while they are reasonble approximations based on the experience in typical states, they 
should not be taken as exact records for each class. As explained in the text, 100 per cent has been 
added in estimating the number of fires, and 3314 per cent has been added to the losses to cover unreported 


losses. 


I. Pusric Buitp1NGs 


Government buildings... . 
Hospitals, institutions . 

Schools and colleges... 
Churches... te A 
Theatres, including motion picture 
Amusement, halls 


II. RestpENTIAL 
Hotels 
Boarding and rooming houses 
Apartments 
Dwellings 
Motels, tourist cabins 


II]. MercaNTILE 


Offices, banks 
Restaurants, taverns 
Miscellaneous mercantiles 
Warehouses. 


IV. MaNuFACTURING 
Metal workers 
Woodworkers. 

Grain mills, elevators 

Food Processing 

Bakeries. 

Textile workers 

Printing 

Laundries... 

Cleaners, tailors 
Miscellaneous manufacturing 


V. MiscELLANEOUS 


Barns 

Outbuildings. . 

Lumber and coal yards 

Piers, including shipyards. . 
Railroad property, incl. rolling stock 
Bulk oil storage, refineries 
Garages 

Filling stations. . 

Power plants, pump houses. . 
Creameries and dairies 
Miscellaneous structures 


Torat (Buitp1nG Fires 


VI. Orner Tuan Buitpinc Fires 
Aircraft 
Motor vehicles 
Forest fires : 
Rubbish, grass, brush 
Miscellaneous ; 


Granp TOTAL. 


No. of Fires 


2,100 
1,700 
4,300 
3,100 
1,300 
3,500 


13,900 
5,900 
35,500 
530,000 
1,800 


7,100 
18,500 
38,700 

6,700 


3,100 
4,700 
3,800 
2,800 
900 
8,200 
1,400 
2,000 
1,500 
12,700 


39,500 
28,300 
1,600 
1,800 
3,800 
1,500 
20,400 
3,300 
2,400 
sf 
24,400 


200 
160,000 
83,400 
865,000 
73,0C0 


2,025,500 


Losses 


$3,970,000 
2,320,000 
30,199,000 
20,641,000 
5,250,000 
14,522,000 


16,347,000 
3,150,000 
28,583,000 
276,250,000 
2,300,000 


10,879,000 
21,570,000 
113,640,000 
39,837,000 


28,049,000 
35,063,000 
34,982,000 
9,784,000 
2,660,000 
14,410,000 
5,119,000 
3,250,000 
2,000,000 
96,723,000 


70,900,000 
12,950,000 
19,063,000 
12,446,000 
10,401,000 
11,312,000 
33,200,000 

2,750,000 

2,200,000 

6,450,000 
64,915,000 


115,000,000 
17,200,000 
43,336,000 


36,275,000 


$ 76,932,000 


326,630,000 


185,926,000 


232,040,000 


246,587,000 


$1,068,115,000 


211,811,000 


$1,279,926,000 

















Motor vehicle and rubbish, grass, and 
brush fire data are based on the annual 
NFPA survey of U.S. cities (Fire Record 
of Cities, April, 1958 Quarterty). The 
estimate of the number of forest fires was 
compiled by the Forest Service of the 
U. S. Department of Agriculture. 


As will be seen in Table VII, 22 states 
with a population of 58,598,000 re- 


Table VI. 


FIRES AND FIRE LOSSES CLASSIFIED, 1957 
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ported a total of 198,157 fires. Experi- 
ence indicates that this is less than half 
the actual number of fires in these states. 
Some states, for example, do not report 
fires with uninsured losses, others report 
only fires with losses in excess of $100. 


To obtain national estimates of the 
number of fires by occupancy 100 per 
cent was added to the number reported 





Estimated U. S. Building Fire Losses by Causes, 1957 


These estimated figures are intended to show the relative order of magnitude of fire losses by causes, 


and to indicate year-to-year trends. 


While they are reasonable approximations based on the experience 


in typical states, they should not be taken as exact records for each class. These figures by themselves 
do not show the relative safety in utilization of various types of material, devices, fuels or services and 


should not be used for this purpose. 
out written permission from the Association. 


| Chimneys, flues — defective or overheated. ..... 


POEM ONN SEMI foe oe cere olic eiTaes Rial erodes 


Reproduction of this Table in whole or part is not authorized with- 


Defective or overheated heating and cooking equipment — 


Oil-fired equipment (see also flammable liquid appliances). . | 
.Gas-fired equipment (see also gas and appliances 
) Other, including solid fuels, and unknown types. . 


6 Rubbish, source of ignition unknown 
, Combustibles near heaters Dir 
¢ Open lights, flames, or sparks from combustion 
4 Hot ashes, coals..... 
\) smoking and matches... . 
Children and matches.... 


jx Blectrical, fixed services, fires due to wiring, equipment, etc. 
{ 


Electrical, power consuming appliances... 


Flammable liquids, including vapor explosions, grease, tar, etc. 


Flammable liquid appliances, inc’! lamps, blow torches, salamanders, etc. 


6 Welding and cutting. 
"Gas and appliances, including gas explosions. 
{ ¢ Spontaneous ignition . 
Lightning. 
VY Thawing pipes... 

Sparks from machinery, friction. . . 

wlAncendiary, suspicious............. 
yi Explosions, miscellaneous and unclassified . 
PE PORNE Rs Sc iie cass «Ves y Wha wooo ae Wow 


7. >Miscellaneous. ... 
{ 
pWUnknown... 


Torats. . 


No. of fires Losses 
37,000 $ 31,150,000 
12,300 6,690,000 
53,000.7 39,390,000 
12,1000 18,410,000 
eta 52,800 — 55,100,000 
2,400 21,108,000 
13,600 8,050,000 
22,100 25,148,000 
15,800 7,695,000 
130,800 71,900,000 
38,500 19,008,000 
65,600 109,520,000 
47,900 52,484,000 
45,700 33,500,000 
4,500 4,285,000 
sere eid 4,800 14,013,000 
cei eee 10,700 10,231,000 
ey 28,200 53,776,000 
29,800 29,757,000 
ele, 3,900 1,590,000 
4,100 13,502,000 
15,000 26,730,000 
ere: 8,100 27,200,000 
Ae suk-olk estates 20,000 28,500,000 
37,700 51,980,000 
67,500 307,398,000 
843,900 $1,068,115,000 
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by the 14 states shown in Table I. 
Making use of this figure and popula- 
tion ratios, the number of fires by occu- 
pancy in the United States was calcu- 
lated. Further adjustments were made 
based upon other surveys of 1957 fire 
ee Following a similar pro- 
cedure with the state experience shown 
in Table III, national estimates of the 
numbers of fires by cause were obtained. 


Table Vil. 


QUARTERLY OF THE NFPA — OCTOBER 1958 


To obtain the estimated national fire 
loss by occupancy and cause, the popu- 
lation ratio was applied to the loss of 
the states shown in Tables II and IV. 
To account for losses not sepoeten 
through the usual channels, 334 per 
cent was added as in the previous years. 
Further adjustment was necessary in a 
few instances because of unusually large 
damage in individual fires. 


Fires per 1000 Population and Fire Loss per Person for Fifteen States, 


1957, as Reported by Fire Marshals 


Population 
1958 Est. 


2,276,000 
447,000 
9,727,000 
2,815,000 
2,155,000 
3,049,000 
3,103,000 
7,925,000 
3,351,000 
672,000 
1,462,000 
576,000 
842,000 
646,000 
9,318,000 
2,280,000 
1,788,000 
866,000 
706,000 
376,000 
3,900,000 
318,000 


State 
Connecticut! 


Delaware. 
I}linois?. 
Iowa... 

Kansas. . 
Kentucky. 
Louisiana 
Michigan. 
Minnesota’. 
Montana. . 
Nebraska. . 
New Hampshire 
New Mexico. 
North Dakota?»*5»7, , 
Ohio. . 
Oklahoma... 
Oregon*?, . 
Rhode Island®. . 
South Dakota!.. 
Vermont”*®. . 
Wisconsin‘ . 


Wyoming. 


58,598,000 


1 Fiscal year ended June 30, 1958. 
2 Fiscal year ended June 30, 1957. 


3 No losses less than $25. 


4 Insured losses only. 


No. of 
Fires 


2,213 
4,472 
14,392 
S712 
2,763 
4,757 
6,228 
59,830 
2,840 
637 
1,653 
1,206 
4,186 
785 
15,816 
16,232 
14,560 
1,253 
1,185 
927 
37,331 


Fire Loss 
per Person 


$4.48 
4.38 
StF 
4.55 
3.13 
4.69 
3.81 
5.20 
4.93 
2.06 
3.20 
2.44 
5.09 
2.99 
3.84 
2.31 
8.37 
5.24 
3.30 
6.04 
5.16 
2.99 


$4.30 


Fires per 
1000 pop. 
0.97 


1.00 
1.48 
ja 
1.28 
1.56 
2.01 
7.55 
0.85 
0.99 
1:13 
2.09 
4.96 
121 
1.70 
7.33 
8.15 
1.45 
1.68 
2.46 
9.56 
3.70 
3. 38 
5 Number of insurance claims. 

6 Fiscal year ended September 30, 1957. 
7 No losses less than $100. 


Fire Loss 
$ 10,176,713 


1,958,140 
36,756,829 
12,799,926 

6,711,169 
14,299,218 
11,813,905 
41,205,039 
16,500,576 

1,383,244 

4,692,113 

1,402,919 

4,290,370 

1,931,191 
35,812,814 

5,277,148 
14,941,540 

4,544,265 

2,325,256 

2,271,345 
20,121,937 

954,491 


198, 157 $252, 170, 148 
































Reviews and Abstracts of Technical Papers 


Laboratory and Plant-Scale Experiments on 
the Generation and Prevention of Static Elec- 
tricity. By A. Klinkenberg, N. V. De 
Bataafsche Petroleum Maatschappij, The 
Hague, Holland. Published by the Ameri- 
can Petroleum Institute, 50 West 5Oth Street, 
New York, New York. The paper was pre- 
sented at the Division of Refining during the 
37th Annual Meeting of the API held in 
Chicago, Illinois November 12, 1957. 


After a study of case histories of ex- 
plosions ascribed to static electricity, 
research was started on this subject 
aimed at developing suitable additives 
which would raise the conductivity of 
petroleum products. The paper reports 
that certain combinations of additives 
are far more active than the individual 
components which make it possible to 
keep the concentration of additive very 
low. The Royal Dutch/Shell Group is 
presently employing a combination of 
such additives to el shipments of 
certain products. The concentration 
used is only 0.7 pounds of concentrated 
solution per 1,000 barrels of product. 
By this ‘‘antistatic doping’ of product 
not only is the explosion eiaak elimi- 
nated, but pumping rates can be in- 
creased above what was hereto con- 
sidered a safe maximum. 


The Corrosive Effects of Protein-Type Foam- 
Forming Concentrates on Common Metals and 
Dissimilar Metal Couples. By H. B. Peterson 
and J. C. Burnett, Engineering Research 
Branch, Chemistry Division, Naval Research 
Laboratory, Washington, D. C. Published 
by the United States Government Printing 
Office and identified as NRL Report 4947. 


Reports on an investigation con- 
ducted on the corrosive behavior of four 
foam concentrates (approved under 
Joint Army-Navy Specification C-266) 
On various common metals of construc- 
tion. Stainless steel 304 was the most 
resistant; brass and copper were next 
and essentially equal; steel and alumi- 


143 





num followed in an order dependent on 
the source of foam material. In some 
cases, aluminum alloys were consider- 
ably superior to steel. 


Attention was given to galvanic cou- 
ples because of corrosion problems 
encountered in aircraft fire fighting 
vehicles. Aluminum was anodic to all 
metals except zinc and magnesium and 
presents a severe corrosion problem. 
The report is an interim one and research 
work is continuing. 


Fire Tests with Aluminum Alkyls. By Re- 
search and Development Division, Ansul 
Chemical Company, Marinette, Wisconsin. 
(A typewritten report supplied by Mr. E. D. 
Zeratsky, Section Head, Fire Equipment 
Applications Research.) 


Tests were conducted to obtain in- 
formation and experience on the control 
and extinguishment of fires in triethyl- 
aluminum (TEA) and in a mixture of 
80 percent triethylaluminum (TEA) and 
20 percent trimethylaluminum (TMA). 


A violent reaction occurred when 
water was applied to burning TEA and 
mixture of TEA and TMA. It was con- 
cluded that water spray, chemical or 
mechanical foam should not be applied 
directly on aluminum alkyl fires. Car- 
bon tetrachloride was ineffective. Car- 
bon dioxide showed limited effectiveness 
on pan fires but was not effective on 
spill fires. Chlorobromomethane was 
quite effective on both pan and spill 
fires but should not be used in enclosed 
spaces due to the health hazards of the 
products of decomposition. Dry chem- 
ical was quite effective on both pan and 
spill fires. It was recommended that the 
addition of high boiling point hydro- 
carbons before or during extinguishment 
be investigated further as a means to 
prevent reignition of the aluminum 
alkyls; reignitions occurred in almost 
all cases where the alkyls were not 
diluted or where absorbent materials 
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had not been added. Activated alumina 
or other absorbents were also shown to 
aid in the control and extinguishment of 
the alkyls. Further tests were contem- 
plated under different temperature and 
humidity conditions (these tests were 
run in March, 1958 when temperatures 
ranged 31°F to 39°F). 


Study of the Mechanism of Flame Extinguish- 
ment by Aluminum Chloride. By Dr. Joseph B. 
Levy and Dr. Raymond Friedman. The 
authors are associated with the Atlantic 
Research Corporation of Alexandria, Vir- 
ginia. The paper is a report on work done 
during 1957 by that organization for the 
Aeronautical Accessories Laboratory of 
Wright Air Development Center of the U. S. 
Air Force at Wright-Patterson Air Force 
Base, Ohio. The report is identified as 
WADC Technical Note 58-1 and is published 
in a 20-page pamphlet which has been re- 
leased to and may be obtained from the 
Office of Technical Services, U. S. Depart- 
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ment of Commerce, Washington 25, D. C, 
(Write for price.) 


It has been known that suspensions of 
certain powdered salts in normally com- 
bustible gas mixtures render the mix- 
tures nonflammable, while other salts 
have no such effectiveness. Aluminum 
chloride is known to be an effective salt 
having an unusually low vaporizing 
temperature which made it possible to 
perform experiments in the vapor phase. 
Data showing the reduction of normal 
burning velocity of methane-air mix- 
tures with increasing additions of pre- 
vaporized aluminum chloride are pre- 
sented. It is tentatively concluded that 
aluminum chloride dust extinguishes 
flames by first vaporizing and then te- 
acting chemically with the flame. These 
chemical reactions are unknown but are 
apparently similar to those of elemental 
chlorine or carbon tetrachloride. 
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Gets Better FIRE ana BURGLARY Protection 
and SAVES $5,000 a year 


large 
ing located our plant on a ’ 
open site to permit continued = 
pansion we have an unusual degre 


of isolation. bens eee ree 
DT Auto 
— : mi feguarding our 
i ervices in sategual 
tity specialized machine wa 
precision testing eqWitite largely 
tly inventories. 
eliminating human error ne 
rotection problem, ADT save 


approximately $5,000 per year. 


A los fue 


Manager of Production, 


Corporate Director 


ADT 


Controlled Companies of 


AMERICAN DISTRICT 
TELEGRAPH COMPANY 


Executive Office: 


155 Sixth Avenue, New York i 4 ¥. 


A Nationwide Organization 


Ralph N. Brodie Company 


Safeguards Its Property 


A combination of ADT Automatic Protec- 
tion Services stands guard over the entire 
premises to detect and report fire, burglary 
and other dangerous conditions. Central Sta- 
tion Sprinkler Supervisory and Waterflow 
Alarm Service safeguards the sprinkler sys- 
tem against human failures and summons the 
fire department automatically when water 
flows. ADT Burglar Alarm Service guards 
doors, windows and vault against unauthor- 
ized entry and automatically notifies protec- 
tive forces in case of attack. 

Like the Ralph N. Brodie Company, thou- 
sands of business concerns from coast to coast 


use and endorse ADT Automatic Protection 
because they know that it gives greater se- 
curity for property, profits and employees’ 
jobs than can be obtained otherwise, and at 
less expense. 


Moy we show you what ADT can do tov you? 


Whether your premises are old or new, sprin- 
klered or unsprinklered, an ADT specialist 
will show you how an appropriate combina- 
tion of ADT Automatic Protection Services 
can guard your property, effectively and eco- 
nomically. Call our local sales office if we are 
listed in your phone book; or write to our 


Executive Office. 
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“RADIOACTIVE 3 
- PIRES" 


As the use of radioactive materials in industry becomes increasingly wide- 
spread, A&tna Casualty’s Safety Engineering Department is keeping pace 


with the need for maximum control of contamination. 


An important aspect of this problem is the fact that radioactivity inten- 
sifies the commercial fire hazard in three ways. . . 


1. Certain radioactive materials present extraordinary fire hazards 
2. Radioactivity makes fire fighting particularly difficult and dangerous 


3. Fire spreads contamination making it difficult to control 


The inspection of nuclear hazards is just one of the many ways in which 
“Etna Casualty’s Safety Engineers are helping to reduce commercial fire 
losses. Other services include checking plant atmospheres for explosibility, 
testing for dust hazards and determining the flash-point of flammable 
liquids. 

“Etna Casualty engineers with their radiation measuring facilities and 
radiological knowledge are in a position to advise your plant personnel on 
your particular problems. For complete information, see your local Aitna 
Casualty representative. 


ETNA CASUALTY AND SURETY COMPANY 
lois Dosim 1 cea STANDARD FIRE INSURANCE COMPANY 
Hartford 15, Connecticut 


Affiliated with Atna Life Insurance Company 
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Nation Wide 


Central Station Protection Services 


Sprinkler Valve Alarm — Complete Sprinkler Supervisory — Manual Fire 
Alarm — Automatic Fire Alarm — Temperature Alarm — Oil Burner 
Supervision — Burglar Alarm — Hold-Up Alarm — Vault & Safe Protection 


Aeathell, from these monsbers of 


Central Station Electrical Protection Association 


ALBANY, NEW YORK .............. ALBANY PROTECTIVE SERVICE 

99 Jay Street 
BOSTON, MASS. ......... vu CALL'S POLICE SIGNAL CORP. 

69 Washington Avenue, Chelsea 
CHICAGO, ILLINOIS ; CENTRAL WATCH SERVICE 

214 West Ohio Street 
CLEVELAND, OHIO ....................MORSE SIGNAL DEVICES 

6707 Carnegie Avenue 


DALLAS, TEXAS ..... SMITH DETECTIVE AGENCY & 
NIGHTWATCH SERVICE, INC. 

610 N. Akard Street 

DENVER, COLORADO .DENVER BURGLAR ALARM COMPANY, INC. 
422-21st Street 

DETROIT, MICHIGAN . ...MICHIGAN STILL ALARM CO. 
10410 W. Chicago Bivd. 

HONOLULU, HAWAIL ................CENTRAL ALARM COMPANY, LTD. 
1755 Kapiolani Boulevard 

HOUSTON, TEXAS McCANE-SONDOCK ALARM SYSTEMS 
1612 Austin Street 

LOS ANGELES, CALIF. ............MORSE SIGNAL DEVICES OF CALIFORNIA 
211 So. LaBrea Avenue 

MANCHESTER, N. H. ................. GRANITE STATE ALARM INC. 
839 Elm Street 

MILWAUKEE, WIS. ..................00 MERCHANTS POLICE SIGNAL & ALARM CO. 
429 W. Michigan Street 

NEWARK, NEW JERSEY NEWARK DISTRICT TELEGRAPH CO. 
372 Plane Street 

NEW YORK, NEW YORK CENTRAL STATION SIGNALS, INC. 
53 West 23rd Street 

PEORIA, ILLINOIS PROTECTION ALARMS, INCORPORATED 
725 West Main Street 


PHILADELPHIA, PENNA. .......... OWL PROTECTIVE CO., INC. 
120 No. Camac Street 


ST. LOUIS, MISSOURI POTTER ELECTRIC SIGNAL & MFG. CO., INC. 
1211 Pine Street 


SAN FRANCISCO, CALIF. ........ PACIFIC FIRE EXTINGUISHER CO. 
AMERICAN BURGLAR ALARM DIVISION 
165 Jessie Street 


WASHINGTON, D. Cy ou... FEDERAL ENGINEERING CO., INC. 
1004 Sixth Street, N.W. 


en awww ewww waa awww www www awww aaa 
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Armed 


for your complete 


These famous brands, consolidated under a : | belies’ 
etter-buil ¥ 


single organization, comprise the most com- 
plete line of fire protection products and 
services ever offered. Representatives of each 
of these brands are armed with dependable 
equipment, application experience and pro- 
fessional services to guard you against every 
fire hazard. 

This high-quality, competitively-priced 
equipment includes approved fire extinguish- 
ers; automatic sprinkler systems; carbon di- 
oxide, dry chemical and foam systems; fire 
hose, nozzles and couplings; industrial and 
municipal fire alarm systems; and accessory 
fire department supplies including ladders, 
sirens, clothing, breathing apparatus, first aid 
kits, etc. 

Look for these famous brand names, sold 
through fire equipment specialty firms and 
leading industrial distributors. Consult the 
yellow pages of your telephone directory 
under “Fire Protection Equipment” or write 
to The Fyr-Fyter Company, Dayton 1, Ohio. 


THE FYR-FYTER COMPANY - DAYTON 1, OHIO 
BRANCHES 
ATLANTA DALLAS NEWARK ROCHESTER 
BALTIMORE DETROIT PHILADELPHIA SAN FRANCISCO 


BOSTON LOS ANGELES PITTSBURGH SEATTLE 
CHICAGO NEW YORK PORTLAND HAMILTON, ONT. 


REPRESENTATIVES AND DISTRIBUTORS 
IN ALL PRINCIPAL CITIES 
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ROUST-A- 
BOUT COUPLINGS 


Style 99 for plain or beveled end pipe. 
Best engineered, most useful plain end joint 
on the market. Simple, husky — easy and 
fast to install. Takes strong bull-dog grip 
on pipe. Sizes 2” to 12”. 


VIC-GROOVER 
TOOLS 


Handy, on-the-job grooving tools that do 
the job in half the time. Light weight, easy 
to handle — operate manually or from any 
power drive. Automatic groove position 
and depth. Sizes %4” to 8”. 


VICTAULIC 
COUPLINGS 


Styles 77, 77-D for standard applications. 
Simple, fast to install — sturdy and reliable. 
Sizes %” to 30”. Style 75 Light-Weight 
Couplings for light-duty applications. Sizes 
2” to 8”. Additional styles for cast iron, 
plastic and other pipes. Sizes through 60”. 


VICTAULIC FULL- FLOW FITTINGS 


Complete line of Elbows, Tees, Reducers, 
Laterals, etc. — to fit all Victaulic Couplings. 
Streamlined for top efficiency, easy to install. 
Sizes %” to 12”. 


APPROVED BY: 


Underwriters’ Laboratories, Inc. 
Factory Mutual 
New York City Board of Standards 
and Appeals, Cal. #413-53-SM. 


Proven for 28 years on both wet and dry Fire 
Protection Systems. Standard with most major 
sprinkler companies for bulk-run and cut-in 
piping. Victaulic Couplings are installed in 
less than one-half the time required for other 
standard pipe joints. 
THE EASIEST WAY 
TO MAKE ENDS MEET 


VICTAULIC 


COMPANY OF AMERICA 
P.O. Box 509, Elizabeth, N. J. 
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Chicago Bridge & Iron Company 


Offices 


Atlanta 
Birmingham 
Boston 

Chicago 
Cleveland 
Detroit 

Houston 

Kansas City, Mo. 
New Orleans 
New York 
Philadelphia 
Pittsburgh 

Salt Lake City 
San Francisco 
Seattle 

South Pasadena 


Tulsa 
Minneapolis-Honeywell’s New Plant 
Protected By Horton Watersphere 


A 100,000-gallon Horton Watersphere, 100 feet to 
Chicago bottom, provides a dependable supply of water for fire 
Greenville, Pa. protection and general use at the new Minneapolis-Honey- 
well Regulator Company’s Golden Valley, Minnesota, 
New Castle, Del. jant. The plant, a one-story building, has a floor space 
Salt Lake City area of 263,000-square feet. A reserve of 75,000 gallons 

is maintained for both hydrants and sprinkler systems 
IN CANADA: used for plant fire protection, Water consumed daily at 
Horton Steel the plant averages 250,000 gallons, for manufacturing 
Works Limited operations, drinking fountains, lavatories and other uses. 


Plants 


Birmingham 
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24-HOUR-A-DAY 
AUTOMATIC FIRE PROTECTION! 


Finest, most dependable round-the-clock fire protection on the market today, 
Kidde Fully Automatic Carbon Dioxide Fire Extinguishing Systems are indi- 
vidually designed to protect even the most dangerous of Class B & C hazards. 
Kidde systems are pressure-operated, use no falling weights, no clumsy mechant- 
cal triggering methods. Special rate-of-temperature-rise detectors trigger the 
system at the first flash of fire, pneumatic control heads insure instantaneous and 
complete system discharge. All operating parts are self-enclosed for safety, need 
no replacement after a fire. Visual indicators show at a glance whether system is 
“set” or “released,” and directional valves allow protection of more than one 
hazard from the same bank of cylinders. 

For more information on Kidde systems, and how they give the best protection 
from fire, write today for Kidde’s Engineered Fire Equipment Booklet. 


Walter Kidde & Company, Inc. 
. 1051 Main St., Belleville 9,N. J. 
e@ Walter Kidde & Company of Canada Ltd. 


Montreal — Toronto —Vancouver 
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JSTARGARD 


GIVES YOU MORE = FOUR WAYS 


APPROVED. BY 
FACTORY MUTUAL LABORATORIES 


UPRIGHT SPRAY SPRINKLER 


SIDEWALL SPRINKLER 
LISTED BY 
UNDERWRITERS’ LABORATORIES, Inc. 


SMALL ORIFICE SPRINKLER 
(With Identifying Pintle) 


/ SUPERIOR PROTECTION .. . due to more efficient water distribution. 
Proven by tests under actual fire conditions for all classes of hazards. 


2 MORE EFFECTIVE USE OF LESS WATER .. . because wider distribu- 


tion and break-up of the water discharged provides greater cooling 
and extinguishment. 


3 CEILING PROTECTION BY COOLING — NOT WETTING ... All the 
water goes onto the fire. The break-up of water results in complete 
cooling and control of flammable vapors. 


4 MORE FIRE CONTROL WITH FEWER SPRINKLERS. .. . because ceil- 
ing temperatures are kept lower, fewer sprinklers open. Immediate 
water saturation of the fire area prevents the spread of fire. Hot gases 
become impotent in the cooled atmosphere. 


STAR SPRINKLER CORPORATION 


Westmoreland & Collins Sts., Phila. 34, Pa. 


Licensees in principal cities of the United States and Canada 
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Automatic Rolling Steel 
FIRE DOORS aad WINDOW SHUTTERS 
PREVENT SPREAD of FIRE, 


You need good automatic fire doors in fire walls, corridors, and 
vertical shafts . . . in some cases automatic rolling steel window 
shutters are necessary to protect your building and its contents from 
fires which may originate in nearby buildings. Many, many cases are 
on file which confirm that timely action of automatic rolling steel fire 
doors and window shutters have confined a fire to its point of origin 
and permitted its being extinguished with comparatively small 
damage. Make a survey of your building now, and don’t delay 
action. You will find a Mahon Automatic Rolling Steel Fire Door or 
Window Shutter to meet each of your requirements—all bear the 
Underwriters’ Label. These automatic fire doors may be operated 
manually or mechanically in every day use. If a fire should break out 
while they are in the open position, the automatic mechanism will 
close the door, cutting off drafts and preventing the spread of the fire. 
See Sweet's Files for complete information, or write for Catalog G-58. 


THE R. C. MAHON COMPANY @ Detroit 34, Michigan 
Branch Offices in New York and Chicago « Representatives in Principal Cities 
Manufacturers of Standard and Underwriters’ Labeled Automatic Rolling Steel 
Fire Doors and Window Shutters; Underwriters’ Rated Metalclad Fire Walls; 
Insulated Metal Curtain Walls; Electrified M-Floors; Steel Roof Deck; 
Acoustical Long Span M-Decks; and Acoustical and Troffer Forms. 


Above: Typical Mahon Automatic Rolling | 
Steel Fire Shutter. At Right: Mahon Auto- 
matic Rolling Steel Fire Door Installed 

in a Dividing Fire Wall in a Bus Garage. |; 


ROLLING STEEL 


FIRE DOORS and 
WINDOW SHUTTERS 
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Rolling 
CS Fire 
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py SP Door 
Automatically 


BLOCKS the 
Spread of fire 


Safety Features Give Building 
Occupants EXTRA Protection 


You get positive, automatic fire pro- 
tection at doorways, windows and 
other openings with Akbar Fire 
Doors. They’re pushed downward 
by a strong spring . .. controlled in 
downward speed by a special safety 
device .. . and operable in emergen- 
cy ajter automatic closure. Coiled 
out of the way overhead when not 
in use, they lower quickly into place 
when fire threatens, cutting off 
drafts and confining flames to small 
areas. Approved by Underwriters’ 
Laboratories, they are built in any 
size. Kinnear Rolling Fire Doors 
can also be equipped for daily serv- 
ice with motor or manual operation. 
(Non-labeled Kinnear Rolling 
Doors are preferred for service use 
where maximum fire protection is 
not required.) Write! 


The KINNEAR Manufacturing Co. 


Factories: 2250-70 Fields Ave., Columbus 
16, Ohio; 1742 Yosemite Ave., 
San Francisco 24, Cal. 


Offices and Agents in All Principal Cities 


ROLLING DOOR 





NEW! 


One-Man Dry Chemical 
Kills More Fire Faster ! 


This new Kidde pressurized 200-pound extinguisher 
gets more fire-smothering dry chemical on a blaze 
faster! Its universal nozzle discharges a dense 40-foot 
stream that gives more efficient extinguishing action, 
greater heat protection for operator. 

It has an extra 50 pounds of dry chemical to discharge on any stubborn blaze. Not 
150 pounds, but a full 200 pounds of dry chemical —a 333% bonus for safety. Yet 
its total weight is less— no heavy, cumbersome gas cylinder. 

It’s faster to operate too. No valves to unscrew. No wait for pressurization, for 
dry chemical to fluff. No pressure reducer to malfunction. Just remove safety pin, 
swing valve toggle, and flip “on-off” nozzle lever. There’s no hose whip either. 

Only Kidde has the Bridgeman seal head assembly. When pressurized at 450 psi 
with nitrogen or dry air, an inner force of three tons acts on the seal — the more 
pressure, the tighter seal. Virtually leak-proof, tamper-proof. 

Check these other benefits. A low, balanced center of gravity, wider handle, com- 
pact design, and larger, lubricated wheels make it easy to move. It’s weather and 
corrosion protected. And the shielded dust- and moisture-proof pressure gauge tells 
at a glance this extinguisher’s readiness for action. Write Kidde today and get the 
full story on this new U.L.-approved One Man Fire Engine. 


Walter Kidde & Company, Inc. 
1051 Main St., Belleville 9, N. J. 


Walter Kidde & Company of Canada Ltd. 
Montreal—Toronto —Vancouver 


Visit the Kidde booths 96 and 97 at the Nat:onal Safety Show, Chicago, Oct. 20-23. 
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EXTRA SAFETY 


at LOW 
COST. 


“V/wnrec LA 


FLAME 
ARRESTERS 


in combination with your 
VENT VALVES 


ee oa Unit “Varec” Fig. No. 5800 Vent 


Unit consisting of ‘“Varec” 

UNDERWRITERS” LABORATORIES Conservation Vent Valve in 
Approved by Associated Factory Mutuals combination with ‘“Varec” 
Laboratories and other governing agencies, Flame Arrester, 


The larger area of the multi-plate Flame Arrester 
bank, greater flow per minute through the Flame 
Arrester passageways are the "plus" factors to give 
you extra safety when you install " 'Varec" Conserva- 


tion Vent Units. Protection against entry of flame 
through the venting device is certain when 'Varec" 


Flame Arresters are used. Excessive pressure or 


vacuum is avoided by use of the "'Varec"' Vent Valve. 
The combination unit gives you complete security 
against the major hazards of flammable liquid stor- 
- yet average installation approximately 1/10 of 

1° of your investment in tank and product. Consult 
nearest "'Varec" representatives or write 


actory. 


THE VAPOR RECOVERY 
SYSTEMS COMPANY 


2820 NORTH ALAMEDA STREET 


COMPTON, CALIFORNIA 


Cable Address: VAREC COMPTON CALIF. 
(U.S.A.) All Codes 
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Couple Pipe 


the Easy, 
Low Cost Way with 


New G-B GRUVAJOINTS 


Now you can save up to 25% when 


connecting pipe for bulk runs and risers. Install Gruvajoints 
Yes, contractors are saving money every day in three easy steps 


when they use new lightweight Gruvajoints. 
There’s no flanging, no threading, no welding, 


and there’s no need for heavy chain tongs 


or pipe wrenches, Gruvajoints are truly 


the modern way to couple pipe. Write today 


Grease gasket and cen- 


for free illustrated brochure on G-B Pipe ter over pipe ends. 


Coupling Products. Gruvajoints are now avail- 


able in 2”, 214", 3”, 4", 5”, 6” and 8” sizes, 
SASSANID a 


LISTED by 


< 
Underwriters’ Laboratories, Inc. Gy 
File EX 1741A and B ay) 


APPROVED by 
Factory Mutual Engineering Division 
Report Serial No. 13097 


LAUR QO QR AR LL ALE 


manufacturing company — 
210 W. 10th St. Kansas City, Missouri equaiy” e two nuts 


grooves and insert bolts. 


ES Lay housing halves into 
» 
ap 
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The mark of 


LOWER 
FIRE INSURANCE 


Standard model 








Along the streets of hundreds of U. S. 
villages, towns and cities stand modern 
sentinels of fire protection: M & H fire 
hydrants. Where you see them, too, you 
can be reasonably sure they are the mark 
of lower fire insurance rates. Assuming an 
adequate water supphy, an efficient dis- 
tribution system and a fire department, 
M &-H hydrants are the last of the four 
principal factors which mean good fire 
protection and lower insurance rates. 

An M & H hydrant may long stand 
idle, yet functions perfectly when needed. 
Large inside diameter and unobstructed 
waterway gives high flow efficiency. Op- 
erating parts are bronze or bronze bushed. 
Furnished either UL & FM approved or 
A.W.W.A. specification, standard model, 
traffic model or flush type. For complete 
information, address 


M:zH VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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HEED THE FIRE FIGHTERS’ ADVICE 


Your local fire department performs a great public 
service by protecting you and your community from 
fire. They expend great efforts to teach fire preven- 
tion to the public. 

Heed the fire fighters’ advice. Protect your build- 
ings from fire. For assured building fire protection 
specify a Lexsuco Fire Retardant Roof Construction. 
It has been tested and classified Class I by Factory 
Mutual. 


Write today for information. 


LEXSUCO INC =ox s26 = soton, onto 
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IN FIRE EMERGENCIES 
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g techniques 
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this was so 
unnecessary 


A Blaw-Knox Automatic Sprinkler System 
could have prevented it 


Most uncontrolled fires are unnecessary. The damage in 
property destroyed, plants lost, inventories wiped out, 
records ruined, and businesses shut down can never be 
recovered. A Blaw-Knox Automatic Sprinkler System can 
stop fires at their origin, minimize damage to a small 
area, and pay for itself in a few years by savings in re- 
duced insurance premiums. 


BLAW-KNOX COMPANY 


Automatic Sprinkler Department 
Power Piping and Sprinkler Division 
829 Beaver Avenue, Pittsburgh 33, Pa. 


“Little Joey 
Sprinkler’”’ 
always on 
the job. 
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Shielding your plant from fire 


... through quality control 
of AER-O-F 0am liquids 


From the time raw materials are received until finished 
products are shipped, National AEr-O-Foam liquids undergo 
70 separate inspections. 

This, we believe, is the most rigid system of quality 
control in the industry. Every safety engineer can have 
full confidence that foams made with National liquids will 


have full extinguishing power. 


NATIONAL FOAM System, inc. 
West Chester, Pa. 
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MISSILE AGE EQUIPMENT 
CAN PREVENT DISASTROUS FIRES 


For Plant Fire and Security Protection 
Industry looks to 


“THE LEADER" 


@ Quality Equipment 

@ New Ideas 

@ Modern Developments 
Such as replacement of 19th 


century code wheels with modern 
plug-in electronic equipment. 


Fast as the speed of light 


Notifier engineers will help you solve your fire and security pro- 
tection problems. No job too small, no layout too big or compli- 
cated. Why not send us your prints? Just write - - - we'll be glad 
to tell you more. 


* See Directory of Products for our fire equipment listings. 


NOTIFIER CORPORATION 


Lincoln, Nebraska 


Notifier's nationwide organization offers exceptional opportunity for sales engineers 
trained in fire protection, municipal fire alarms, or electronics, and experienced 
in dealing with executives at top level. Dealerships open to substantial companies 
willing to set up independent sales and service department with capital and man- 
power adequate for handling large installations running into high five figures. 
NOTIFIER CORPORATION 
239 South 11th Street 
Lincoln, Nebraska 


Address . 


City 


Mail this coupon today for informative bulletin on business opportunities with Notifier. | 
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for residential 


This packaged chimney has 
a fire-safe masonry flue 


Genuine masonry — The Van-Packer Factory-Built Masonry 
Chimney features flue sections with 54-inch fire clay tile liner, 
3-inch vermiculite-concrete insulating wall and asbestos-cement 
outer jacket for safety and permanence. 

Permanent—The tile liner withstands temperatures to 2100° F., 
and the insulating value of the flue sections equals 24-inches 
of masonry. Acid-proof cement is used to permanently seal all 
section joints. 

Proven — Tests prove the Van-Packer is not affected by extreme 
temperatures, boiling acid solutions, freezing and thawing, heat 
shock or building vibration and settling. A fireproof and 
weather-proof asbestos-cement housing encloses the Van-Packer 
Chimney above the roof. 

UL Listed — The Van-Packer is UL listed for all fuels, all home 
heating plants and incinerators, and requires minimum clearance 
at floor, ceiling, and roof. Write for test data and performance 
characteristics. 


GVan-Packer“s2s.20" Chimney 


Van-Packer Compony ° Division of the Flintkote Company 
1232 McKinley Ave., Chicago Heights, III. 
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for industrial 


New pretabricated refractory 
smokestack is safe, permanent 


Permanence — The Van-Packer Industrial Stack is made of 
3-foot long, non-corroding refractory sections cemented together 
with acidproof cement and secured with aluminum joint bands. 
Sections have maintenance-free aluminum jacket. 


Safe — Van-Packer Standard Stack, for boilers and furnaces, 
withstands flue gas temperatures to 800° F. Van-Packer Hi-Temp 
Stack, for incinerators, withstands 2000° F., continuous exposure. 
Safe for all fuels. 


High draft — Insulating qualities of refractory wall prevent 
heat loss, give draft equal to a brick stack, greater than a steel 
stack. Seven diameters from 10 inches I.D. to 30 inches I.D. Wall 
thickness varies from 2 to 314 inches depending on diameter. 


Tested and proved — Write for 32-page report of test data 
from independent laboratories, and Bulletin IS-32 with complete 
product information and specifications. 


Van-Packer arrnanicarzo Bite cle 


Van-Packer Company ® Division of The Flintkote Company 
1232 McKinley Ave., Chicago Heights, Ill. 
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“Worthy of Your Confidence!” 


Reliable Automatic Sprinkler Devices have been protecting life and 
property for more than 35 years. The practical design and rugged con- 
struction are universally approved and accepted by all Fire Insurance 


and Governmental Authorities, Reliable Automatic Sprinklers effect 
maximum reductions in fire insurance premiums, 


Reliable’s complete line provides a wide selection of Sprinkler 
Devices to meet any condition, including: Automatic and Open 
Sprinklers, Alarm Valves, Dry Pipe Valves, Accelerators, Electric 
Alarm Switches, Water Motors, and all Sprinkler System Accessories. 

Experienced Reliable Licensees are located throughout the United 
States, Canada, and foreign countries. They are expertly qualified to 
design and install a Reliable Sprinkler System for your specific needs. 


THE R ELIABLE AUTOMATIC SPRINKLER CO. INC. 
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Loh Huprin , 


Fire and Panic 


EXIT DEVICES 


Y¥, 
“THE SAFE WAY OUT!” 


@ Since originating the fire and panic 
exit device in 1908, Von Duprin has 
consistently pioneered advances in de- 


sign, use of new materials and a line of 


auxiliary items to provide “safe exit” 
for any building, any condition. 











VONNEGUT HARDWARE CO. 
VON DUPRIN DIVISION e INDIANAPOLIS, INDIANA 
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Protection 


in one-tenth of a second! 


The eye of the high-speed movie camera 
shows you what the human eye is not quick 
enough to see — the actual operation of the 
Rockwood WaterFOG Sprinkler Head. And it 
all happens in one-tenth of a second after the 
solder starts to melt. Then water sprays out to 
put out the fire fast. 

Rockwood can engineer a complete fire pro- 
tection system for you — a wet, dry pipe or 
Dualguard system. Whatever your special fire 
hazard problem, small or large, Rockwood can 
solve it! 

Write for Rockwood’s booklet, ‘Do You 
Have a Hidden Enemy in Your Plant?”’ It lists 
dangerous hazards and how to protect your 
plant from the fire losses they can cause. 
Tested and listed by Underwriters’ Labora- 
tories, Inc. Rockwood Sprinkler Company, 
2964 Harlow Street, Worcester 5, Mass. 


ROCKWOOD SPRINKLER COMPANY 
Engineers Water...to Cut Fire Losses 
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SAFER 


liquid handling 
for Industry 


THIS NEW TOKHEIM HAND PUMP contributes 
to safer handling of volatile liquids wherever used. Stops 
wasteful dripping and slippery floors. Reduces fire 
hazard and accidents common 

to other methods of liquid 

transfer. Approved for 

handling petroleum liquids 

—ideal for many others. 

Available in 22 different 

models for ’most any use— 

from pipe lines to drums, 

or underground tanks, with 


hose or spout outlets. 
Order from your dealer, 
your oil company, or your 
Tokheim representative. 


Write factory for literature. 


eo) CF IT 


akc mee oO on nen) 


HAND PUMPS 


General Products Division 


TOKHEIM CORPORATION 


DESIGNERS AND BUILDERS OF SUPERIOR EQUIPMENT 
1686 Wabash Avenue SINCE 1901 Fort Wayne 1, Indiana 
Factory Branch: 1309 Howard St., San Francisco 3, California 
Canadian Distributor: H. Reeder, 205 Yonge Street, Toronto 
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— FACTORY MUTUALS APPROVED — 


Many Architects and Engineers are specifying the Model 60 ALL- 
METAL Hydrant House on new jobs and recommend their use for re- 
placement of existing wooden houses as they wear out. 


The advantage of a Hydrant House is that it protects the hose and 
hydrant during inclement weather when sleet or snow cause heavy icing. 
The hose is coupled and ready at any hour of the day or night. All metal 
houses are weathertight and rat proof — will not warp or dry out. Ejight 
(8) Louvers are stamped in side panels and shelves are perforated for 
ventilation. Finished weight 600 Ibs. 


Houses are shipped from stock, knocked down. Roof, base, shelves, doors 
and panels are completely prefabricated of galvanized iron with zinc 
plated hardware. Hinges are brass pinned. All bolts for assembly are 
furnished. No cutting, drilling or welding is required in the field, thereby 
reducing the installation time to a minimum. Instructions are furnished 
for a simplified concrete foundation slab. 


Manufactured by 


VAN LOON INDUSTRIES 


ENGINEERS AND FABRICATORS 
3409 East McNichols Road Detroit 12, Michigan 
TWinbrook 3-4460 TWinbrook 3-4461 


CUSTOM HOSE CABINETS MADE TO YOUR SPECIFICATIONS 
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Tor fire control whatever it happens to be, 


call the nearest Viking Representative 


ATLANTA — Crawford & Slaten Co. 
BOSTON — Viking Automatic Sprin- 
kler Co. BUFFALO — Viking Auto- 
matic Sprinklers, Inc. CHICAGO, 
MILWAUKEE — Viking Automatic 
Sprinkler Co. CINCINNATI, CLEVE- 
LAND, INDIANAPOLIS, LOUISVILLE — 
Viking Sprinkler Co. DALLAS, HOUS- 
TON, JACKSON (Miss.), MEMPHIS, NEW 
ORLEANS, N. LITTLE ROCK, SAN AN- 
TONIO, FT. SMITH, TULSA — Texas 
Automatic Sprinklers Inc. DETROIT 
— Viking Sprinkler Co. GRAND 
RAPIDS — Viking Sprinkler Co. of 
Western Mich. HIGH POINT, N. C. — 
Viking Sprinkler Co. HUNTINGTON, 
W. VA. — C. W. Hutchinson, Inc. 


DECATUR (ill.), DENVER, KANSAS CITY 
(Kan.), OMAHA, SAINT LOUIS, WICHITA 
— Walton Viking Co. LOS ANGELES, 
SAN FRANCISCO, PHOENIX — Cali- 
fornia Viking Sprinkler Co. HILL- 
SIDE (N. J.), NEW YORK, MANCHESTER 
(Conn.) — Viking Sprinkler Co. 
PHILADELPHIA, WASHINGTON (D. C.) 
— Viking Sprinkler Co. PORTLAND 
(Ore.), SEATTLE, VANCOUVER (B. C.) 
— Viking Automatic Sprinkler Co. 
ST. PAUL, MINNEAPOLIS — Hudson 
Viking Sprinkler Co. TAMPA — 
Florida Fire Sprinklers, Inc. TORON- 
TO (Ont.) — Viking Automatic 
Sprinklers, (Canada) Ltd. HASTINGS, 
(Mich.) — The Viking Corporation. 


w@ corporation 


HASTINGS, MICHIGAN 
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ALARM BELLS 


GONGS and 
BUZZERS 


Weatherproof 
Watertight 


Weatherproof — 3 TYPES OF 
Sizes 3”, 4”, 6”, 8”, 10”, 12” UNDERDOME BELLS 
DC—6—220 V. - AC—12—220 V. OPEN PIGTAIL* WEATHERPROOF-E-Z MOUNT 
Watertight — Sizes 6”, 8", 10”. Cast aluminum housing 
Sizes 3”, 4”, 6”, 8”, 10”, 12” Hot Pressed Steel Gong Shell 
DC—6—220 Volt - AC—12—220 Volt} Single Stroke and Vibrating Types 
60 Cycles, 110—220 Volt, 25 Cycles | Voltages are the same as Neck Type 
Special Windings on request. 
Seal of approval by UNDERWRITERS’ LABORATORIES * FACTORY MUTUAL LABORATORY, INC. * UNITED STATES COAST GUARD 


Write for Catalog Material and Prices! 


AUTOMATIC BATTERY CHARGER, *""" 


” Low Current 

The unit is designed for use on any storage bat- 

teries not subject to heavy drains. It will trickle 

charge the battery indefinitely because of its 

automatically decreasing rate of charge. 

For use with six cells (12 volts). Automatically controlled by satur- 

able reactor. Continuous output one ampere. 22.5 watts, 118 volts, 

60 cycles. 3% Regulation. 9” x 9” x 6”— 14 B & S gauge steel 

wall cabinet. 15% Ibs. U.L. Approved. No moving parts. 


Manutacturers of a complete line of 


CENTRAL OFFICE and LOCAL FIRE ALARM DEVICES 
* automatic alarm devices * sprinkler alarm and supervisory devices 
* burglar alarm devices and accessories. DYNALARM (sound detection 
for both reverberant and non-reverberant vaults). 


THE RE EVE ELECTRICAL CO., Inc. 


132 Lafayette Street, New York 13, N.Y. 


MODEL BC-12 
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UPRIGHT 
MODEL SSU 


PENDANT 
MODEL SSP 


FIRE SPRINKLER SYSTEMS AND 
EQUIPMENT 


Engineered for better protection 


ALARM VALVES RETARD CHAMBERS 

WATER MOTOR ALARMS CIRCUIT DEVICES 

DRY PIPE VALVES EMERGENCY CABINETS 

ACCELERATORS ACCESSORIES 
SPRINKLERS — ALL TYPES AND FINISHES 


THERE IS A GRIMES LICENSED REPRESENTATIVE NEAR YOU WHO IS EQUIPPED 
TO DESIGN AND INSTALL A FIRE SPRINKLER SYSTEM TO MEET YOUR SPECIFIC 
NEEDS. 


GRIMES DEVICES 
ARE APPROVED BY 
ALL INSURANCE 
INTERESTS 
SPRINKLER DIVISION 
RAISLER CORPORATION, 750 Third Ave., New York 17 


Licensees in all principal cities in the United States and Canada 
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SAFE AT HOME 


Umpires use a special sign to call a player “Safe at Home’... and 
so do gas vent installers when they want to tell building inspectors 
the same thing. It's the red-and-black Metalbestos “Safety Seal”... 
placed on the gas vent above the appliance’s draft hood as proof of 
safe, trouble-free gas venting for the life of the home. 


The Metalbestos ‘Safety Seal'’ means that an all-Metalbestos gas 
vent has been designed and installed according to the Metalbestos 
“Safety System’’ Gas Vent Tables... recognized throughout the gas 
industry as the modern, scientific standard for safe gas venting. 
Watch for the distinctive Metalbestos ‘Safety Seal’. . . sure sign that 
gas consumers within your jurisdiction will receive the full benefits of 
safe, efficient gas venting. 





For your complimentary copy of the new ‘Safety System’”’ Installation 
Guide, contact your nearest Metalbestos representative or write 
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WILLIAM WALLACE COMPANY - BELMONT, CALIF 






Stocked by principal distributors in major cities. Factory warehouses in Akron, 
Atlanta, Chicago, Dallas, Des Moines, Los Angeles, New Orleans, Woodbridge, N.J. 
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CENTRAL STATION SIGNALS, INC. 


Manufacturers of all kinds of approved devices used in Central Station Systems or 
Class ‘A’ or Class 'B’ Proprietary Fire Alarm Systems, either automatic or manual. 


| 53 WEST 23rd STREET . .. . . NEW YORK 10, N. Y. 
4 
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Model PRS-1 










i Sprinkler 
‘ Waterflow Alarm 


by Factory Mutual Lab- 
oratories and Under- 
writers’ Laboratories, Inc. 


$e 


4 This device is approved 
sd 
4 


@ This device is also 
made as Model PRT-!, a 
coded waterflow  trans- 
mitter. 


5-inch size shown above. To install simply drill 
2-inch hole in pipe. 


Also made in explosion proof models. 
Made in all sizes from 2!/2" to 8". 


Has instantly recycling pneumatic retarding device, preventing false alarms. 


Has enclosed electrical contacts for any voltage not exceeding 15 amp. 
125 volts, A.C. and '/ amp. 125 volts, D.C. Operates on all water 
pressures or surges. 


Tempo-Set Model A 
Fire Detector 
Underwriters’ Laboratories, Inc. 

Approved. 


@ Self restoring and can be heat 
tested, 


@ Electrical contacts are silver or 
gold and are enclosed. 





@ Very reasonable price. 
Size is 15" x 5%" 


@ Tempo-set Model A is approved in either open or closed circuit and the 
temperature ratings are 135 and 200 degrees. 


®@ Approved maximum distance between thermostats on smooth ceilings: 20 feet. 


POPOL LLLOLOLLLLLOOLLOLOPOOLLLALHOOO OLS 


@ Electric ratings are 125 volts | ampere, A.C. or 24 volts 0.5 ampere D.C. 
or less. 
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Pendent Type 


New Design Sprays Water 
More Evenly Over Wider Area! 


It’s hard to improve on the best, but we’ve done it! By re-designing our 
already superior “Automatic” Spray Sprinkler, we have come up with a 
model that has an even better distribution pattern. We also made the casting 
more rugged. The resultant increase in efficiency means better performance 
in case of fire. While we were at it, we improved our sprinkler’s appearance. 


Available for upright or pendant installation. 


Ask your nearest “Automatic” Sprinkler fire safety engineer or write to us 
for complete information. 


“AUTOMATIC” SPRINKLER CORPORATION OF AMERICA 
YOUNGSTOWN, OHIO 
OFFICES IN PRINCIPAL CITIES OF NORTH AND SOUTH AMERICA 
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FIRST IN FIRE PROTECTION 





PUBLIC SAFETY FOR SCHOOLS & COLLEGES % 


PROVIDE MAXIMUM PROTECTION 


AGAINST FIRE with GAMEWELL FLEXALARM 


Schools and Colleges, like all public buildings, have special requirements 
for fire alarm systems and fire defense. 
No combination or ‘catch-all’ system can really give adequate protection! 
Maximum fire alarm coverage must provide 24-hour protection, be properly 
zoned, and engineered to life hazard and fire defense plans. 
Flexalarm is the modern, all-in-one fire alarm system that can be precisely 
tailored to your building and its requirements. It features building-block 
design and unit type components for simplicity in satisfying all types of 
construction, fire codes and life hazards. It is easy to specify and economical 
to buy because of extensive pre-engineering and simplified unit-by-unit in- 
stallation. Saves money all down the line . . . all from one source, one line 
of equipment — with complete engineering help if needed. 
Send for New Flexalarm Manual. Clients and customers expect the best i he 
fire alarm protection. This specialized, easy-to-use Manual will help 
give them maximum protection against fire. Send.for your copy, to Ge. 
Ask for catalog F249. 


THE GAMEWELL COMPANY 


Dept. BB, Newton Upper Falls 64, 
Massachusetts 





Send for Geant 


your 
FREE 


COPY 


of this 


new 


reference 


manual’ 


THIS NEW 44-page manual — “Special 
Hazard Fire Protection by Grinnell”— 
has been prepared to give you a compre- 
hensive picture of the most advanced 


methods for Special Hazard fire protec- 
tion. It includes descriptions, applica- 
tions, case histories of Grinnell systems 
and specialized equipment ... and a 
Quick Selector Chart to help you de- 
termine the most effective and economi- 


cal system for your special fire hazard, 


To learn more about fire, and the 
most recent methods of extinguishing 
it, send for your complimentary copy 
of this new, informative manual. Write 
Grinnell Company, Inc., 277 West 


Exchange St., Providence, R. I. 
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TABLE OF CONTENTS 
Recognizing Your Special Hazards 


The Fire Triangle in Special Hazard 
Fire Protection 
Special Hazard Fire Terms Defined 


~ Water Spray Systems 


Selfcon Water Spray Systems 
Foam Systems 


Carbon Dioxide Systems 
Dry Chemical Systems 
Control Equipment and Devices 


*® Quick Selector Chart 


Research and Testing 


Sales, Engineering, Installation and 
Inspection Service 


GRINNELL 


WHENEVER FIRE PROTECTION IS INVOLVED 


Manufacturing, Engineering, and Installation of Fire Protection Systems Since 18707 








